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Abstract 
This thesis articulates a methodology that can be applied to the analysis and design 
of underlying organisational structures and processes that will consistently and 
effectively address ‘wicked problems’ (the most difficult class of problems that we can 
conceptualise: problems which consist of ‘clusters’ of problems; problems within 
these clusters cannot be solved in isolation from one another, and include socio-
political and moral-spiritual issues (Rittel and Webber 1973)) in forestry.  This 
transdisciplinary methodology has been developed from the perspective of 
institutional economics synthesised with perspectives from ecological economics and 
system dynamics. 
The institutionalist policymaking framework provides an approach for the explicit 
development of holistic policy.  An illustrative application of this framework has been 
applied to the wicked problem of forestry in southern Tasmania as an example of the 
applicability of the approach in the Australian context.  To date all attempts to seek 
solutions to that prevailing wicked problem set have relied on non-reflexive, partial 
and highly reductionist thinking. 
A formal assessment of prevailing governance and process arrangements applying 
to that particular forestry industry has been undertaken using the social fabric matrix.  
This methodology lies at the heart of the institutionalist policymaking framework, and 
allows for the systematic exploration of elaborately complex causal links and 
relationships, such as are present in southern Tasmania. 
Some possible attributes of an alternative approach to forest management that 
sustains ecological, social and economic values of forests have been articulated as 
indicative of the alternative policy and management outcomes that real-world 
application of this transdisciplinary, discursive and reflexive framework may 
crystallise.  Substantive and lasting solutions to wicked problems need to be formed 
endogenously, that is, from within the system.  The institutionalist policymaking 
framework is a vehicle through which this endogenous creation of solutions to wicked 
problems may be realised. 
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Chapter 1 
Introduction 
For every complex problem there is a simple solution.  And it is wrong 
(Mencken quoted in King 1993) 
1.1 Aims for this Chapter 
The aims for this chapter are: 
• To introduce the project context; 
• To articulate the research goals, including the conceptual and applied aims 
and expected theoretical contribution of the research; 
• To articulate the methodology; and 
• To outline the structure of the thesis 
1.2 Background 
Over recent years forestry in Tasmania has become a highly publicised issue, with 
large numbers of newspaper and magazine articles, radio and television programs, 
Internet sites, documentaries and advertisements appearing in Tasmania, on 
mainland Australia, and in the media in Germany, France, the USA and the UK 
(Bevilacqua 2003a; MacDonald 2003).  These media cover a number of different 
perspectives and present information from a broad cross-section of the forestry 
‘debate’.  In some respects the issues raised for forestry in Tasmania reflect debate 
that has happened or is happening in the rest of Australia and around the world, but 
in other respects may be considered quite different and worthy of more detailed 
investigation. 
1.2.1 Forest Utilization 
Forest utilization and exploitation has been occurring worldwide for millennia, and 
attitudes towards forests over that time have been many and varied.  In the last half 
of the 20th century in particular there has been a change in the way in which forests 
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are perceived, largely in line with changes in perception and management of the 
natural environment in general.  In almost every country around the world, there has 
been a change in the approaches and practices undertaken in forest policy and 
management.  An increasing focus on sustainability, coupled with an increased 
desire by the wider public to be involved in forest management and policy formation, 
have led to what may be described as dramatic changes around the world.   
The rise in particular of the environmental movement, coupled with an increased 
understanding of processes and limitations of the natural world, has brought about a 
global change such that ‘sustainable management of forest ecosystems and the 
conservation of biological diversity are now promoted as goals by most nations’ 
(Tony W. Norton 1996a:2). 
1.2.2 Government Policy 
It was within this context that the Australian government set out in the early 1990’s to 
address the ongoing disputes over forest use between the community, government 
and industry, by producing the National Forest Policy Statement (NFPS), signed by 
all Australian federal, state and territory governments.  Its explicit aim was to 
articulate a shared vision of ‘ecologically sustainable management of Australia's 
forests and to establish a set of common goals…” (Commonwealth Government 
1992). 
The NFPS makes three important provisions in its attempt to realise this goal: 
- Conservation of forest areas in reserve systems that are Comprehensive, Adequate 
and Representative (CAR), based upon a Comprehensive Regional Assessment 
(CRA); 
-  Establishment or revision of forestry Codes of Practice for Ecologically Sustainable 
Forest Management, and 
 - Forging of agreements between the Commonwealth and States to provide either 
specific legislation or an intergovernmental project agreement that guarantees the 
long-term supply of wood resources to a specific project, to ensure secure 
investment in the forestry industry (National Forest Policy Statement, Commonwealth 
Government 1992). 
The response of the state and federal governments to these provisions in particular 
was the establishment of Regional Forest Agreements (RFA), with Australia’s first 
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RFA signed in 1997.  The Regional Forest Agreement process (further discussed in 
Chapter 3) has been described as a holistic strategic framework for resolution of 
significant environmental issues in each region (Bartlett 1999).  However, to date the 
issues that have brought government, industry and community into conflict during the 
1970’s, 80’s and 90’s have not been resolved by the RFA process (A.J. Brown 2001; 
see also Plumwood 2003; Dargavel 2004); RFAs have successfully managed forest 
politics but have not resolved conflicts over forestry (Lane 1999). 
1.2.3 Sustaining multiple forest values 
The explicit aim of the NFPS is ecologically sustainable forest management.  Re-
examining that document in light of the body of theoretical literature that has 
developed since it was produced an implicit aim becomes clear.  The vision 
articulated therein appears to be forest management intended to sustain social 
ecological, and economic values, integrating community values, government 
responsibility and industry profitability (also known as triple bottom line (TBL) 
sustainability (see Elkington 1997)). 
There are eight characteristics of the NFPS vision, and the particular facets of the 
vision that embody triple bottom line sustainability are: 
‘The unique character of the Australian forested landscape and the integrity and 
biological diversity of its associated environment is retained; 
 ‘There is a “holistic” approach to managing forests for all their values and uses so as 
to optimise benefits to the community; 
 ‘A range of sustainable forest-based industries, founded on excellence and 
innovation, will be expanding to contribute further to regional and national economic 
and employment growth; 
 ‘Forests and their resources are used in an efficient, environmentally sensitive and 
sustainable manner; 
‘Forest management is effective and responsive to the community, and  
‘The Australian community will have a sound understanding of the values of forests 
and sustainable forest management, and will participate in decision-making 
processes relating to forest use and management’ (National Forest Policy Statement, 
1992, emphasis added). 
Chapter 1: Introduction  
Page 4 
It is important to note that some state forestry organisations have recognised the 
sustainability goals implicit in the NFPS and are addressing sustainability.  Examples 
of documents reflecting this include the Seeing (Social, Environmental and 
Economic) Report published by State Forests of New South Wales (2003), which 
claims to mirror ‘developments internationally towards corporate bodies reporting on 
their “triple bottom line” (TBL) or sustainability’, and the Western Australian Forest 
Industry Statement (Government of Western Australia 2004), which states that  
The Government’s policy protecting our old-growth forests has three 
objectives consistent with the triple bottom line: 
(1) To end logging in the old-growth forest; create new national parks and 
other conservation reserves (Environmental); 
(2) To develop a job-rich value adding stream, using native timbers to their 
highest value potential (Social); and 
(3) To create investment in new enterprise that can add economic value to 
the State, including financial and personal assistance to individuals and 
businesses to enable them to adjust to the necessary changes 
(Economic). 
In some parts of Australia, however, it is arguable that facets of the vision that 
embody sustainability have been largely overlooked when deciding upon and 
implementing policies and processes.  For example, in the North East Victorian RFA 
process forest management options for public scrutiny were not developed, and 
nationally agreed criteria were applied without reference to the local community and 
stakeholder groups (Ananda and Herath 2003).  Stakeholder groups have been 
adversely affected by the lack of a holistic approach to forest management, with 
some management practices potentially compromising all values save one in any 
given area, and often to the detriment of local and wider community interests.  Some 
government agencies have been established to promote the development of private 
forestry, often with the roles such as promoting, fostering and assisting the private 
forest sector to sustainably manage native forests and encouraging the expansion of 
plantations (see for example Private Forests Tasmania 2003b; DPI-Forestry-NSW 
2004; DPI-Forestry-Qld 2004).  There is an obvious potential to realise sustainable 
management on private lands that complements the conservation and commercial 
objectives of public forests.  Despite this potential, informal investigations suggest a 
lack of empirical evidence that such complementary, landscape-scale management 
is occurring, and rhetoric is not being matched by reality.  The number of forest-
based industries is limited and further decreasing as forest values are diminished, in 
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some regions by clearfelling and the conversion to plantations, while in others the 
favourable treatment given to large industrial forestry corporations over smaller niche 
market operators has diminished the scope for innovation by excluding those smaller 
local operators from the forest resource. 
It is arguable that to date, adequate assessment has not been made of the potential 
and actual negative impacts of current forest management upon alternate forest 
using industries, or the ‘flow-on’ impacts from these alternative industries into other 
sectors.  Further, adequate analysis has not been undertaken of alternative 
approaches to forestry management, which may provide better outcomes for all 
forest uses and users, rather than providing enhanced outcomes for one industry at 
the expense of other industries.  Woodchipping, charcoal production and burning 
‘waste’ for electricity production are forest uses that have raised the ire of 
environmentalists, the community and smaller industrial operators (M. Gray 2002; 
Pepper 2002).  Communities feel that they are not being listened to, and that their 
concerns are not being adequately addressed.  The role of the RFA process as a 
planning tool has meant that once decisions have been made at the regional level, 
stakeholders are effectively locked out of any further decision-making. 
No RFA area to date allows genuine stakeholder participation in decision making 
processes (Foley 1999), and this is perhaps the rhetoric that seems most hollow to 
protagonists of the implementation of TBL sustainability in forestry.  At best, 
communities have been consulted during the planning processes, but nowhere do 
stakeholders actively participate in decision-making processes.  Powerful industrial 
players and state forestry ministries make those decisions.  It is arguable that the 
community has at least a reasonable understanding of the value of forests, and 
indeed the community see in forests a range of values, as was found in the 
Tasmania Together community survey (Tasmania Together Progress Board 2002).  
The Tasmanian community identified values they held for old-growth forests in 
particular, and that the values, and value those forests represented were best 
realised by conservation.  It appears, however, that in this case, those values are 
incongruous or in conflict with the values of traditional forest managers, hence the 
community is excluded from decision-making processes.  This was the case with high 
conservation old-growth forests the community had identified as being of greatest 
value to them as conserved forest, however this was not in alignment with the State 
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government values for those forests, so logging in those forests has continued 
(Altmann 2002; Bacon 2002; Day 2004; Paine 2003c; Whinnett 2003f). 
Sustainability as envisioned in the NFPS has not come about for the community and 
industry because of the failure to address appropriately the forest issue in Australia.  
Policies and processes that have been put into place by governments following RFAs 
have not been sufficient to turn the rhetoric of ecologically sustainable (let alone TBL 
sustainable) forest management articulated in the NFPS into reality.  Alternative 
organisational structures and processes need to be developed that go beyond the 
RFA and the impasse to progress in renewable resource management inherent in 
Australia’s current forestry paradigm. 
1.2.4 Wicked Problems 
With changing world paradigms towards forests over the last thirty years, the issue of 
forest policy and management has become more complicated.  The sustainable 
management of forest ecosystems is a problematic task.  Sterman (2002) states that 
‘thoughtful leaders increasingly recognise that we are not only failing to solve the 
persistent problems we face, but are in fact causing them’; this is occurring to the 
point that the forest issue is now regarded by many as a ‘wicked problem’ (Shindler 
and Cramer 1999).  The term ‘wicked problem’ refers to the most difficult class of 
problems that we can conceptualise: problems which consist of ‘clusters’ of 
problems; problems within these clusters cannot be solved in isolation from one 
another, and include socio-political and moral-spiritual issues (Rittel and Webber 
1973).  The concept of wicked problems is explored in Section 2.3, but some of the 
features of the issue of sustainable forest management that suggest that it is a 
wicked problem include:  
• The exact nature of the problem is not easily formulated. 
Whilst sustainable forest management is an ongoing controversy in many nations, 
the exact problem cannot be understood until a solution has been developed, and 
some stakeholders may even be unable to recognise that there is a problem.  For 
example, individual issues that have been identified as responsible for problems with 
forestry include: lax logging regulations; restrictive logging regulations; an over-
allocation of forests to conservation; an under allocation of forests to conservation; 
lack of community support of industry; lack of industry support of community; lack of 
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government support of industry; lack of government support of conservation, and so 
on. 
• If there is no definitive problem there is also no definitive solution, and 
the problem solving process ends when time, money or energy have 
been exhausted. 
This is evidenced by the experience of the RFA process in which most sub-
processes ended when they exhausted their time and budget constraints, for 
example the regional agreement for the Brigalow Belt South Bioregion in New South 
Wales.  Despite having set a deadline for a final decision of December 2002, 
resolution of this process did not occur until June 2005 (NPA 2005). 
• A large number of stakeholders involved in the problem. 
This is a case in almost every example of forestry in Australia, where stakeholders 
include logging companies, local, State, and Federal governments, logging 
contractors, sawmill operators, conservationists, local neighbours, water catchment 
groups, local communities and businesses, and a broader community which 
increasingly includes State and National community and the Internet connected 
global community (see for example a call by British MPs for an end to old-growth 
logging in Australia in Woolf 2004), particularly over areas considered ‘World 
Heritage’. 
• Involvement of socio-political and moral-spiritual issues, typically 
involving stakeholders with divergent world-views. 
This is evidenced in Australia by the apparent lack of shared values between 
conservationists and logging interests.  This disconnection between worldviews was 
observed as long ago as 1799 by William Blake when he penned ‘The tree which 
moves some to tears of joy is in the eyes of others only a green thing that stands in 
the way’.  More recently Shindler (1999) identified this persistent component of 
wicked problems when he stated ‘what satisfies one may be abhorrent to 
another…what comprises problem-solution for one is a problem-generation for 
another’. 
• Constraints on the solution change over time. 
This is due both to the changes introduced by stakeholders themselves, which 
commonly occurs as the repercussions of courses of action begin to take effect or 
become clearer to stakeholders, but also due to changes in the conditions of the 
environment in which the problem exists.  In the case of forestry in Australia this 
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includes changing national and global community attitudes towards forestry as well 
as changing economic constraints on the returns available from extractive use of 
forests (see Clark 2001; Hooper 2005, for predictions of future wood supplies and 
prices). 
• Outcomes are not right or wrong, but are judged by stakeholders as 
better or worse. 
 Take for example the RFA process in Northeast New South Wales, which included 
transferring areas of publicly owned production native forest into conservation 
reserves, leaving other areas for continued logging.  These outcomes were not 
judged as simply correct or incorrect outcomes, but as better outcomes for 
conservation and worse for logging by those in the logging industry because of the 
reduction in the area available for timber extraction, and better for logging and worse 
for conservation by those in the conservation movement, because areas identified by 
scientific studies as necessary to meet conservation targets were not included in the 
reserve system (Bale, C. 2001, pers. comm.).  
• Rigorous experimentation cannot be applied to solve wicked problems 
and not all possible solutions can be tested. 
This is intuitively obvious for any real world situation, especially when taken with the 
next attribute of wicked problems. 
• They are located within historical time. 
This applies in the Australian example because communities and industry are directly 
linked to the current circumstances, and any action undertaken now will affect the 
reapplication of that action in the future.  For example, clearfelling a pre-European 
era old-growth forest can only be done once, and then the initial conditions of the 
‘experiment’ have changed forever. 
Common to almost all wicked problems is the inappropriateness of traditional, 
typically reductionist, mono-disciplinary techniques used to resolve these issues.  
The most appropriate approach for addressing wicked problems is a transdisciplinary 
approach, as argued by Meppem and Gill (1998) and Wolfenden (1999).  Such a 
transdisciplinary approach by definition acquires appropriate methodologies as 
required, first and foremost from areas of study that have been identified as 
transdisciplinary in their philosophy; a transdisciplinary approach is vital to attempts 
to integrate conflicting paradigms (van Kerkhoff 2001).  Transdisciplinarity will be 
discussed further in Section 2.2. 
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Shindler and Cramer (1999) suggest that there is a new paradigm in forestry, and it is 
arguable that the failure of managers and policy makers to recognise and adequately 
address this new paradigm is contributing to the ongoing inability to successfully deal 
with the problems of forestry.  Table 1 lists the attributes of the traditional and for the 
most part dominant resource management paradigm, as well the attributes of the 
new paradigm (see also Greg Brown and Harris 1992).   
Table 1: Contrasting natural resource management paradigms 
(Shindler and Cramer 1999) 
Dominant Resource Management Paradigm New Resource Management Paradigm 
Nature to produce goods and services 
(anthropocentric perspective) 
Nature for its own sake (biocentric perspective) 
Amenities are coincidental to commodity 
production 
Amenity outputs have primary importance 
Commodity outputs over environmental protection Environmental protection over commodity outputs 
Primary concern for current generation (short-
term) 
Primary concern for current and future 
generations (long-term) 
Intensive forest management such as clear-
cutting, herbicides, slash burning 
Less intensive forest management such as ‘new 
forestry’ and selective harvesting 
No resource shortages--emphasis on short-term 
production and consumption 
Limits to resource growth, emphasis on 
conservation for long-term 
Decision-making by experts Consultative/participative decision-making 
Centralized/hierarchical decision authority Decentralized decision authority 
Plumwood (2003) implicitly commented on these two paradigms when she suggested 
that the Wood Production Paradigm rules unchallenged in Tasmania and New South 
Wales, whilst habitat for other (non-timber) species receives less than minimum 
protection.  By implication, other states in Australia have begun to come to grips with 
the change in society to the ‘New resource management paradigm’ (see below). 
Another author who has addressed this change in societal paradigm is Robyn 
Eckersley (1992) in Environmentalism and Political Theory: Towards an Ecocentric 
Approach.  She makes the strong case that understanding the development and 
migration of society towards the paradigm of ecocentrism is central to understanding 
the political shift towards environmentalism over the last thirty years.  It is arguable 
that part of the reason that the issue of forestry has become a wicked problem is a 
failure of traditional resource managers and policy makers to incorporate the new 
paradigm of ecocentrism.  Similarly, John Dryzek (1997) in The Politics of the Earth: 
Environmental Discourses identifies industrialism and environmentalism as two 
polarized discourses; these are comparable to anthropocentrism and ecocentrism. In 
previous centuries the prevailing societal paradigm was (almost exclusively) 
anthropocentric (the discourse of industrialism), and forestry in those times did not 
appear to be a contentious issue.  However, with the evolution of the new, ecocentric 
paradigm (the discourse of environmentalism), the traditional approaches to the 
Chapter 1: Introduction  
Page 10 
environment are no longer seen by all or even a large part of society as acceptable.  
It is the clash of worldviews, the clash of anthropocentrism and ecocentrism, the lack 
of communication between the discourses of industrialism and environmentalism, 
which can be claimed as the major contributors to the wicked problem of forestry. 
This leads one inevitably to ask whether it is possible to: 
1. Develop a policymaking framework that addresses and underpins resolution of 
historically unresolvable dimensions of the wicked problem of forestry? 
2. Develop management approaches that will deliver better triple bottom line (TBL) 
sustainability outcomes than systems that are currently in operation in southern 
Tasmania? 
1.3 Aims of the study  
1.3.1 Conceptual Aim 
To articulate a methodology that can be applied to the analysis and design of 
underlying organisational structures and processes that will consistently and 
effectively address ‘wicked problems’.  This methodology will be developed from the 
perspective of institutional economics, synthesised with perspectives and methods 
from ecological economics and system dynamics, within the context of and 
consistent with the organisation of a forestry system that sustains ecological, social 
and economic values. 
1.3.2 Applied Aim 
To present a formal assessment of prevailing governance and process arrangements 
applying to one particular forestry industry setting against the benchmark of 
sustainable multiple use forestry as a proposed template for assessing arrangements 
of this kind at the more generic level. 
1.4 Contribution of study 
The anticipated contribution of this study is the application of institutional economics 
thinking, combined with theoretical perspectives from ecological economics and 
system dynamics, to forestry policies and processes in Australia (see Costanza et al. 
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1991; Dodds 1997; Wolfenden 1999), and in particular the use of the institutionalist 
policymaking framework of Hayden (1993b) as a methodology for the facilitation of 
the establishment of forest management systems that sustain multiple forest values. 
1.5 Methodology 
The theoretical perspective and methodological approach used in this study is drawn 
from Institutional Economics (IE) and Ecological Economics (EE).  These areas of 
study have been described as heterodox, methodologically pluralistic, 
transdisciplinary, and concerned with holistic sustainability (Meppem 1999; 
Wolfenden 1999; van der Lee 2002; Shi 2004a; Shi 2004b; Myrdal 1978; Radzicki 
2003b).  Multiple methodologies will be used in this study, drawn from a range of 
disciplines, and chosen, as is typical for the pragmatic and instrumentalist 
approaches of EE and IE, for their ability to address the issue of sustainability in a 
holistic way; they will be synergised into a new methodological approach.   
The predominant ‘traditional’ methodology used in this thesis is a case study 
methodology (central to the specific, problem-focused approach of both EE and IE.)  
The literature contains numerous examples of applications of the case study 
methodology, particularly in the fields of medicine and law, and increasingly in 
education (see Hamel et al. 1993; Simons 1980; Soy 1997; Tellis 1997b; Yin 1993; 
Yin 2003a; Yin 2003b).  It is a reliable methodology when executed carefully, (Tellis 
1997a) and is ideal for holistic, in-depth investigations (Feagin et al. 1991; Tellis 
1997a).   
Data may be obtained from a number of sources (see Yin 1994; Tellis 1997b), and 
the current study will draw its data from an abundance of published material, 
including radio, television, short-film and newspaper interviews, and a large body of 
published academic and non-academic works.  Open-ended interviews will be 
undertaken to corroborate published opinions and to provide insight about particular 
events, and all data sources will be compared to allow triangulation of evidence, 
suggested as necessary by Trochim (2002) and Soy (1997).  Tellis (1997b) suggests 
that the analysis of case study evidence is the least developed and most difficult 
aspect of this methodology.  Various methods have been suggested to facilitate 
analysis (Miles and Huberman, 1984, cited in Tellis 1997b).  The case study 
approach is a central feature of the institutionalist policymaking framework.  This 
broader methodology integrates and makes explicit the epistemology, theoretical 
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perspectives, methodology and methods used in the design and implementation of 
holistic policy; it is particularly suited to addressing wicked problems.  In addition, it 
acts as a catalyst in the synthesis of IE, EE and system dynamics (SD) into an 
integrated approach with a common epistemology. 
This study will analyse the case study data by drawing on methodologies and 
techniques from a number of fields, including Institutional Economics and System 
Dynamics, in particular the use of the Social Fabric Matrix (SFM) (Hayden 1982c) to 
systematically articulate delivery relationships, and the use of System Dynamics 
Modelling to explore the implications of relationships.  Yin (1994) has articulated four 
principles as guiding case study analyses, and these methodologies are consistent 
with and facilitate these principles of: 
• Showing that the analysis relied on all the relevant evidence  
• Including all major rival interpretations in the analysis  
• Addressing the most significant aspect of the case study  
• Using the researcher's prior, expert knowledge to further the analysis  
In addition, these methodologies are consistent with all three general analytic 
strategies suggested by Yin (1994), pattern-matching, explanation-building, and time-
series analysis. 
This methodological synthesis fits within the broad epistemological space that Crotty 
(1998) calls constructionism.  Crotty argues in his book The Foundations of Social 
Research: Meaning and Perspective in the Research Process (1998:16) that from a 
constructionist perspective, ‘[all] understandings, scientific and non-scientific 
alike…are all constructions. None is objective or absolute or truly [able to be 
generalised]’.  It is within this epistemological context that both quantitative and 
qualitative data and methods will be used in this study.  It is a perspective that has 
elsewhere been argued as the most appropriate for holistic research into natural 
resource management (Hagmann et al. 2002; Tacconi 1997; Hayden 1993b). 
Although quantitative and qualitative methods may be perceived as occupying 
different epistemological spaces, the approach that will be taken here is the one 
endorsed by Crotty (1998:15): that both types of methods can be used within a 
constructionist epistemology.  He argues this through the development of a 
hierarchical model of epistemology, theoretical perspective, methodology and 
methods, shown in Table 2.  Multiple methods—techniques for gathering and 
analysing data—exist within each methodology.  Methodologies in turn are a sub-set 
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of theoretical perspectives (although some authors fuse methodologies with their 
theoretical perspectives), which have a particular epistemology embedded within 
them.  The use of multiple methodologies, and the methods they encompass, is 
consistent so long as those methodologies exist within the same epistemological 
space (Crotty 1998). 
Table 2: Constructionist hierarchy of elements 
Compared with examples of other epistemological approaches. 
Epistemology Constructionist Objectivist Subjectivist 
Theoretical 
perspectives 
Holism 
Systems thinking  
Complexity 
Positivism Postmodernism 
Methodologies 
(representative) 
Institutionalist 
policymaking 
Case study 
System Dynamics 
Experimental 
research 
Survey research 
Cost-Benefit 
Analysis 
Discourse analysis 
Deconstruction 
Methods 
(representative) 
Literature/public 
domain review, 
interviews  
Social fabric matrix  
System dynamics 
modelling 
Sampling 
Measurement and 
scaling 
Cost-benefit/ 
discounting  
Conversation 
analysis 
Content analysis 
 
1.6 Structure of Thesis 
Chapter 1 has provided an overview of this thesis, introducing the topic, stating the 
aims, objectives and methodologies and has provided a structure for the entire 
thesis. 
Chapter 2 will detail the theoretical foundation that forms the basis of the 
methodological approach of this thesis.  Areas of study explored include wicked 
problems (with a broad subset of contributing features), ecological economics, 
system dynamics and institutional economics.  The two most significant areas that 
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will be covered in this chapter come from the area of institutional economics.  They 
are: 
• the social fabric matrix (SFM), which will play an important role in the 
analyses to be undertaken in this thesis; and 
• the institutionalist policymaking framework, which is the underpinning 
methodology that will be proposed herein as a transdisciplinary 
framework suitable for application to ‘wicked problems’; it 
contextualises the use of the social fabric matrix (SFM), and provides 
structure and rationale to the material presented in Chapters 3 to 7. 
Further theoretical material will also be presented in Chapter 6, as discussed below. 
Chapter 3 will explore the International and Australian institutional framework for 
forestry, exploring the roles of and inter-relationships between the various 
stakeholders, institutions and entities within Australia. 
Chapter 4 will present and explore the primary case study of this thesis, forestry in 
Southern Tasmania.  An application of the primary analytical approach, the SFM, will 
be articulated. 
Chapter 5 will present an in-depth analysis of the institutional arrangements of the 
case study, undertaken using theoretical contributions from institutional economics, 
ecological economics and systems thinking.  It will use the SFM approach introduced 
in Chapter 2 and articulated in Chapter 4 to analyse the institutional arrangements in 
a systematic way.  This analysis forms the centrepiece of the institutionalist 
policymaking framework, which is a transdisciplinary approach presented in this 
thesis as suitable for the holistic analysis of ‘wicked problems’ and for the reflexive 
design and implementation of alternative institutional arrangements for forestry 
management. 
Chapter 6 will present a possible set of institutional arrangements that it is anticipated 
may arise from the application of the transdisciplinary framework proposed in this 
thesis.  This example set will be selected based on the demonstrated ability of these 
approaches to resolve ‘wicked problems’ in other forestry contexts.  It will include a 
selection of current participative, collaborative, multiuse and alternative forest 
management systems from around the world and will identify the common and 
identifying features.  As a pretext to these examples, there will be an explication of 
the theories of adaptive management, collaborative management, and approaches to 
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regulation that were not covered in Chapter 2.  A brief attempt will then be made to 
assess the possible applicability of these system attributes for the southern 
Tasmania case study, focused on the forestry-beekeeping sub-sector. 
Chapter 7 will articulate a synthesised methodology for the development of holistic 
forest policy and management systems based upon the institutionalist policymaking 
framework. 
Chapter 8 will present a review of project objectives and how they have been met; 
discuss the implications of this study, and the possible future research work that may 
continue from this study. 
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Chapter 2 
Theoretical concepts 
2.1 Aims for this Chapter 
The aims for this chapter are: 
• To provide a theoretical background with which to underpin a greater 
understanding of the wicked problem of forestry; 
• To articulate suitable theoretical perspectives from which to analyse 
and address the wicked problem of forestry; 
• To explicate methodologies with which to analyse forestry 
arrangements; and 
• To articulate an integrated policymaking methodology that will allow 
new forest policies and management systems to be developed in a 
holistic way. 
2.2 Introduction 
The transdisciplinary approach undertaken in this thesis requires the drawing 
together of a significant breadth of literature into one integrated body of theory.  It is 
not always clear in which order these theoretical concepts are best presented.  It is 
intended that this thesis should present a pragmatic review of ideas that can shed 
light on the resolution of forestry issues.  They provide examples from a much wider 
set of theoretical perspectives and are not intended to be exhaustive or all-inclusive.  
They originate from a number of different fields and disciplines, and the order in 
which they are presented is only one possible way that they may be presented, and 
some concepts are revisited in more than one chapter, while several concepts are 
dealt with in Chapter 6 because of the perspective they bring to that particular 
chapter.  Those concepts are not central to the development of a holistic, 
transdisciplinary approach to policymaking (as are the concepts presented in this 
chapter), but rather inform the sort of forest management approach that may 
reinforce such a holistic and transdisciplinary approach to policymaking.  Some of the 
perspectives selected here have been previously invoked in relation to forestry 
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issues, and hence have been included in this treatment.  The approach used in this 
thesis is described as transdisciplinary; this approach may be defined as follows: 
...Transdisciplinarity is a quality of the treatment of a problem.  It is 
characterized principally by some form of integration of resources from a 
variety of contemporary disciplines.  If it were possible to completely effect 
such integration using fixed methods, transdisciplinary work would be 
similarly definable as mono-, multi-, and interdisciplinary work, that is, as a 
whole in which existing things have been connected.  But this is not 
possible.  Generally, transdisciplinary integration of resources requires 
genuine creativity in addition to method.  Because creativity implies 
transcendence of method, discipline, and even paradigm, the word 
transdisciplinarity should then be interpreted as portmanteau, blending the 
meanings of the word transcending and the words mono-, multi-, and 
interdisciplinarity (van Emburg 2001) 
Transdisciplinary work is different from mono-, multi-or interdisciplinary work because 
it ‘involves a blurring of disciplinary boundaries and a genuine integration among the 
disciplines such that synergistic outcomes are achieved’ (Wolfenden 1999). 
With this understanding of the concept of transdisciplinarity firmly in mind, an attempt 
is made to integrate the body of theory presented here. 
This chapter is arranged into three parts: 
Part 1: Understanding the issues of forestry 
• Wicked Problems (Section 2.3) 
• Conflicting paradigms 
• Role of regulation 
• Regulatory capture 
• Environmental discourses 
• Complexity and chaos 
Part 2: Theoretical Perspectives 
• Ecological Economics (EE, Section 2.4) 
• System Dynamics (SD, Section 2.5) 
• Institutional Economics (IE, Section 2.6) 
Part 3: Institutionalist Policymaking (Section 2.7) 
Part 1 covers ‘wicked problems’ and the components thereof.  The issues of forestry 
are in this thesis couched in terms of the concept of ‘wicked problems’ and a number 
of concepts are explored that are thought to contribute to or may explain the genesis 
and perpetuation of such problems. 
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Part 2 explores three fields of study that provide theoretical perspectives, 
methodologies and methods from which to view and with which to analyse the 
research problem.  In particular, these fields have previously been invoked as 
providing a suitable approach when addressing wicked problems.  The perspectives 
and associated methodologies considered here do not represent a comprehensive 
survey; rather, it is the author’s intention to propose a particular synthesis of ideas 
considered of value to improving understandings of ‘wicked forestry problems’ and 
which might underpin progress towards their resolution. 
Part 3 presents the institutionalist policymaking framework, a methodology that has 
arisen out of the institutionalist economics tradition and which provides a 
transdisciplinary framework within which to synthesise the theoretical perspectives 
presented in Part 2 and with which to address the wicked problem of forestry 
presented in Part 1. 
The integrating feature of the theoretical elements presented in this chapter may be 
their common epistemology.  The epistemological typology of Crotty (1998) 
introduced in Chapter 1 presents three broad epistemologies: objectivism, 
subjectivism and constructionism (although other models exist, cf. Klein 1998; Greco 
and Sousa 1999; de Gregori 2003; Norgaard 2003; Becker 2005).  The underpinning 
epistemology of the theory presented in this chapter (and this thesis) can reasonably 
be conceived as being constructionist.  Crotty argues that every researcher adopts, 
often unconsciously, a particular epistemological position because of the analytical 
methods they use, the methodologies from which those methods arise, and the 
theoretical perspectives that inform those methodologies; those theoretical 
perspectives are underpinned by particular epistemologies.  The epistemology, 
theoretical perspectives, methodologies and methods adopted in this thesis are 
explicitly stated in this chapter. 
The three main disciplinary fields—if that is the appropriate way to describe them, 
since both ecological economics and institutional economics lay claim to being 
transdisciplinary—that are introduced below are ecological economics, institutional 
economics and system dynamics.  Gill (1993; 1996b) and Radzicki (1988; 1990; 
2003a; 2003b) have strongly argued the case for the integration of the fields of 
institutional economics and system dynamics, and in this study the recommendation 
by Radzicki (2003a; 2003b) for the integration of ecological economics, system 
dynamics and institutional economics has been adopted.  As mentioned previously, 
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these three fields may share similar epistemological foundations (for comments on 
EE see Wolfenden 1999, as there may be some contention about apparent 
objectivism of some (particularly recent) literature), and when integrated bring with 
them the theoretical perspectives, methodologies and methods shown in Table 2.  
This table also shows Crotty’s two other epistemologies, and examples of theoretical 
perspectives, methodologies and methods that may be included therein. 
In dealing effectively and appropriately with the issue of forestry, each stakeholder 
must be able to recognise why they hold the position they hold, and how the 
underlying philosophical and epistemological perspectives of each person shapes 
their understanding of the perspectives of every other stakeholder.  This is a 
challenging task for every person, because: 
…one [can] never quite escape from one's own view of the world, one's 
own background of understanding, so that one [is] always caught within a 
'hermeneutic circle'.  Understanding others and communicating with others 
thus [involves] what Gadamer called a 'fusion of horizons', whereby one 
necessarily had to attempt to grasp another's world view, or aspects of it, 
from within one's own world view or horizon of meaning... (Stones 1996). 
Failure to acknowledge and reflect upon these different world views, and how they 
inform ones own values, beliefs and attitudes and those of others involved in forestry 
issues can be seen as very problematic, indeed can be argued as being the source 
of the wicked problem of forestry.  This occurs when people come together with 
different claims of objective truth, each being unable to see others people’s positions 
as legitimate (Roderic A. Gill 2004).  This is particularly so when persons operate 
with an instrumental rationalist philosophical perspective.  The effect of this 
epistemologically objective philosophical perspective, which works to deny the 
legitimacy of other epistemologies and of other philosophical positions and 
worldviews, has been described as an ‘iron cage’: 
This form of rationality affects and infects the entire range of social and 
cultural life encompassing economic structures, law, bureaucratic 
administration, and even the arts.  The growth of [instrumental rationality] 
does not lead to the concrete realization of universal freedom but to the 
creation of an ‘iron cage’ of bureaucratic rationality from which there is no 
escape (Weber, 1947, p. 337, quoted in Roderic A. Gill 2004). 
What epistemology then is most appropriate for dealing with the issue of forestry?  
Hayles (1991, 1995, 1996, cited in Binkley 1998) proposes an epistemology that in 
the broad sense can be identified as constructionism.  Hayles suggests that there is 
‘something’ ‘out there’, which she calls an ‘unmediated flux’.  Until an observer 
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processes this none of the usual conceptual terms—such as reality, nature, the 
universe—apply, and processing the unmediated flux depends upon our senses and 
our culture.  These processes she calls the ‘cusp’.  
On one side of the cusp is the flux, inherently unknowable and 
unreachable by any sentient being.  On the other side are the constructed 
concepts that for us comprise the world…Thinking only about the outside 
of the cusp leads to the impression that we can access reality directly and 
formulate its workings through abstract laws that are universally true.  
Thinking only about the inside leads to solipsism and radical subjectivism.  
The hardest thing in the world is to ride the cusp, to keep in the foreground 
of consciousness both the active transformations through which we 
experience the world and the flux that interacts with and helps to shape 
those transformations (Hayles 1996, cited in Binkley 1998) 
The relevance of this epistemological approach for forestry is twofold.  The first may 
be illustrated by the difference between notions of a tree and of an ecosystem 
(Binkley 1998).  Whilst a tree is usually easily ‘delimited by its trunk, roots and crown’ 
(Binkley 1998), the notion of an ecosystem is much more plastic in its boundaries.  
Different people processing the unmediated flux could quite conceivably both come 
up with the notion ‘tree’.  The same cannot be said of ‘ecosystem’.  Thus, this 
constructionist approach suggests that while no one has direct access to ‘objective 
truth’ (in contrast with the claims of instrumental rationalists), and there is no single, 
objectively knowable perspective, the reality that each observer constructs is 
‘constrained’ by what they experience of the unmediated flux.  ‘The ‘unmediated flux’ 
constrains our social construction of nature, just as our values condition our 
perceptions of Nature.  The successful practice of forestry demands that we 'ride the 
cusp' (Hayles 1996, cited in Binkley 1998). 
Second, the process ‘riding the cusp’ is, in effect, a reflexive process in which one is 
aware of one’s own construction of reality, and the processes through which meaning 
is created, and as an extension the processes through which others construct reality.  
Such a reflexive process approaches in some senses the 'fusion of horizons' 
visualised by Gadamer (Stones 1996). 
It is argued here that in order to resolve intransigent forestry issues (see Lewicki et 
al. 2003), systems need to be developed that address both the underlying 
epistemological and anthropocentric-ecocentric positions of those involved.  More 
importantly, there is a requirement for an underlying shift towards a reflexive 
awareness of ones own and others hermeneutic circles (see Roberts 1995), or 
paradigms (see Kuhn 1970). 
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Having made this epistemological structure explicit, the remainder of this chapter is 
devoted to the exploration of the insights this integrated approach brings to the 
research problem presented in this thesis. 
The three fields of study used in the development of a transdisciplinary approach in 
this study (ecological economics, system dynamics and institutional economics) have 
significant commonalities—although some may argue that they come from different 
epistemological foundations—and are well suited to the development of an integrated 
body of theory.  The theoretical perspectives of these fields, including holism, 
systems thinking and complexity theory, mesh relatively easily, and indeed appear to 
be shared by all three perspectives.  These theoretical perspectives are particularly 
applicable to addressing the concept of wicked problems. 
2.3 Wicked Problems 
Continuing to seek solutions to ‘tame problems’ when we face ‘messes’, 
let alone ‘wicked problems’, is potentially catastrophic hence 
fundamentally irresponsible. (King 1993) 
Rittel and Webber (1973) were the first authors to use and define the term ‘wicked 
problem’. Allen and Gould (1986 cited in Shindler and Cramer 1999), first applied the 
term ‘wicked problem’ to forest management in the Journal of Forestry and since that 
time the term has been applied to a large number of forestry situations (Shindler and 
Cramer 1999).  It has also been applied to describe a range of natural resource 
issues, with Wolfenden (1999) stating that typical examples of wicked problems 
include urban design, social policy and environmental problems. 
Rittel and Webber in their original work (1973) describe two types of problems, ‘tame’ 
problems and ‘wicked’ problems. Ackoff (1974) expanded upon this to describe 
‘messes’, an intermediate type of problem.  Kesik (1996, adapted by Wolfenden 
1999:37) developed a similar typology for classes of problems, named ‘Well Defined’, 
‘Ill Defined’ and ‘Wicked’ problems.  
Tame problems are solvable through analytical methods, and as such are amenable 
to reductionist problem solving approaches.  King (1993) states that this type of 
problem has been the ‘forte of science for several hundred years’.  They may also be 
called convergent problems; the more the problem is studied, the more different 
answers tend to converge towards a single correct solution.  Some examples are 
alphabetical sorting, analytical geometry (Kesik, 1996, cited in Wolfenden 1999), 
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development of a vaccine for smallpox, or analysing the chemical components of air 
pollution (King 1993).  Typically, a mono-disciplinary approach is most appropriate for 
tame problems (Wolfenden 1999). 
‘Messes’ consist of ‘clusters’ of problems and problems within these clusters cannot 
be solved in isolation from one another.  A range of systems methods have been 
used to solve ‘messy problems’; the understanding of the interactions between the 
parts is as important as the parts themselves.  Such methodologies are appropriate 
because they are non-linear and explorative in nature and develop solutions in an 
iterative and evolutionary way (Wolfenden 1999).  Some examples of messy 
problems include automobile congestion, water pollution (King 1993), architectural 
design, and management systems (Wolfenden 1999).  Ackoff (1974) talks about 
problems in organizations and the tendency of management to separate them into 
discrete issues that they prioritise for resolution. He claims that this is ineffective 
since the system is a complex one and any action they take on one issue will affect 
how the organization is operating with the rest.  He therefore calls for managers to 
manage the system as a whole. 
Ackoff calls for collaboration with others to see as many possible angles of the 
problem and develop systemic solutions.  Interdisciplinary (King 1993) and 
multidisciplinary (Wolfenden 1999) approaches have been identified as most 
appropriate for messy problems. 
Policy makers by-and-large have difficulties coming to terms with messy problems.  
Sterman (2002) addresses this problem when he says, ‘Thoughtful leaders 
increasingly recognise that we are not only failing to solve the persistent problems we 
face, but are in fact causing them’.  There seems to be an underlying inability of 
traditionally trained leaders, managers and policy makers to understand and come to 
terms with problems other than tame problems.  King (1993) offers some insight into 
this situation when he suggests that ‘messes offend our sense of linear logic, the 
linear syntax of our language, and our continuing belief in prediction’.  Typical mental 
models that our political leaders use are, largely, unsuitable for the resolution of 
messy problems.  Political leaders seem to be called upon by their constituents to 
‘make tough decisions’, to ‘take the reins’, to ‘solve the problems’.  Such approaches 
are perfectly applicable for tame problems, but inapplicable for messy or wicked 
problems.  Indeed, as King (1993) suggests, 
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Politically, messes require top and middle managers to relinquish 
traditional authority and forms of control, something most are loath to do.  
More disturbing, in turbulent times people often feel insecure and 
threatened, turning to those who offer reassuring but simplistic answers. 
Rittel and Webber (1973) coined the term ‘wicked problems’ to refer to the most 
difficult class of problems that we can conceptualise.  Applying the typology of 
problems explained here, they may be thought of as messy problems that have had 
their boundaries expanded to include socio-political and moral-spiritual issues (King 
1993). Rittel and Webber put forward ten defining attributes by which problems’ can 
be identified as ‘wicked’ rather than ‘tame problems’ or ‘messes’: 
• Wicked problems cannot be formulated definitively (Rittel and Webber 
1973:161; Seebeck 2003).  Since the problem is not understood until a 
solution has been developed, some stakeholders may even be unable 
to recognise that there is a problem.  Indeed, the formulation of the 
problem is actually the solution, since it then becomes a tame problem. 
• Wicked problems have no stopping rules  (Rittel and Webber 
1973:162; Seebeck 2003).  Constraints on the solution change over 
time, due to changes in the conditions of the environment in which the 
problem exists, but also due to changes introduced by stakeholders.  
There is no definitive solution, because there is no definitive problem.  
Typically, the problem solving process for wicked problems ends when 
resources such as time, money or energy have been exhausted.  
• Solutions are not true-or-false; there is not a ‘right answer’.  Outcomes 
are judged by stakeholders as being better or worse along a continuum 
(Rittel and Webber 1973:162; Seebeck 2003), and target outcomes are 
those that are equal to or better than current outcomes on the 
continuum. 
• There is no rigorous, definitive or immediate testing that can be applied 
to determine how effective a solution-attempt has been (Rittel and 
Webber 1973:163; Seebeck 2003).  Consequences of every attempted 
solution will extend over a virtually unbounded period. 
• Wicked problems are located within historical time, and as such, every 
implemented solution is non-repeatable.  Solutions cannot be 
reapplied, because the consequences of the solution are irreversible, 
and conditions will have changed in response to the last application of 
the solution (Seebeck 2003; Rittel and Webber 1973:163). 
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• Potential solutions to wicked problems cannot be enumerated.  A 
decision as to the sufficient number of solutions and which should be 
pursued is a political judgement (Seebeck 2003).  A game of chess, for 
example, has 10120 possible solutions, ‘more than the number of atoms 
in the known universe’ (Waldrop 1992).  Common sense suggests that 
real-world problems are more complicated than a game of chess. 
• Template solutions are not applicable to wicked problems, because 
every wicked problem is unique (Seebeck 2003).  Even despite 
similarities between problems, differences can still override 
commonalities (Rittel and Webber 1973). 
• Every wicked problem can be considered a symptom of another 
problem.  This situation can come about through an ‘evolving set of 
interlocking issues and constraints’ (Conklin and Weil 1997).  Hence, 
problems should be tackled at as high a level as possible to capture all 
interlocking issues, rather than treating symptoms (Rittel and Webber 
1973). 
• Discrepancies often occur with the representation of a wicked problem, 
which can affect the resolution of the problem (Rittel and Webber 
1973).  These frames of reference that different stakeholders bring to 
the problem can themselves be a source of contention (Gray, 2003 
cited in Nie 2003) These different frames are usually based in socio-
political and moral-spiritual issues, and hence typically involve 
stakeholders with divergent world-views, which in turn can generate 
mistrust between stakeholders.  King (1993) suggests that ‘mistrust is 
the dark heart of wicked problems’. Typically there are a large number 
of stakeholders involved in the problem, either directly or indirectly, and 
every stakeholder will have their own perspective and opinion on how 
the problem emerged, and the best way to solve the problem, and 
those opinions will change over time (Conklin and Weil 1997; Seebeck 
2003) 
• Planners have no right to be wrong (Rittel and Webber 1973), but are 
liable for the consequences of their decisions.  Typically, the planning 
decisions have a long half-life, and affect a large number of people in 
significant ways.  They all want the resolution of the problem to 
improve their lives. 
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In trying to understand wicked problems, one must attempt to understand some of 
the contributing and interrelated factors that go towards making a particular problem 
a wicked problem.  Nie (2003) identifies a large number of potential drivers of natural 
resource-based conflict, many of which can be described as contributing to wicked 
problems.  These drivers are listed in Table 3 and a selection is discussed in the 
sections that follow.  Not all of these drivers can be discussed in detail here, but they 
are all included for completeness, and may be invoked during later analyses as 
needed. 
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Table 3: Potential Drivers of natural resource-based political conflict 
(Modified from Nie 2003:311-312). 
Driver Attributes and identifiers 
Scarcity Marginal value and political symbolism of natural resources increase with scarcity, 
whilst increased pressure from human population growth and a lack of adequate 
natural resources to meet the wants of all users can create or maintain conflict. 
The policy 
surrogate 
Conflicts that are apparently over single issues are surrogates for entangled-
multidimensional policy problems, and/or broader socio-political and cultural conflicts, 
such as conflicts between underlying belief and value systems.  Conflicting 
paradigms often underlie such conflicts, and are the real issue in contention. 
The sacred 
and spiritual, 
and 
importance of 
place 
The importance of aboriginal sacred sites and resource management by aborigines, 
recognition of intrinsic environmental values, the role of fundamental moral and 
religious views, and of non-secular place attachment 
Policy design Historical context of legislation, policy and land distribution; government revenue 
dependant on resource exploitation; mandates for conservation in legislation are 
usually under-funded; legislative framework causes conflict 
Policy frames Conflicts between frames of beliefs and perceptions, with institutions sponsoring 
conflicting frames; political interpretation of facts and evidence to shape agenda, 
using symbols and narratives. 
Scientific 
disagreement 
and 
uncertainty 
Contested role of science, with adversarial analysis and duelling scientists, and 
underlying uncertainty about what is at stake, with science, politics and management 
having different aims, Framing conflict in scientific-technical terms 
Electoral 
politics and 
the wedge 
issue 
Environmental issues are used as wedges to win or keep political advantage, 
particularly during political campaigns, allowing political showmanship and spectacle. 
Political and 
interest group 
strategy 
Agencies and interest groups maintain their positions and membership by 
perpetuating a series of crises.  Competing institutions mirror and match 
communication strategies, to maximize communication with decision makers and 
public and to minimize inter-group communication that may lead to consensus 
Media framing Media play central role in exacerbating conflict, since drama, conflict and polarization 
are prerequisites for news worthiness, and typically, stories are framed as 
adversarial and confrontations.  Media need to be recognized as part of the system, 
rather than as objective observers. 
Adversarial 
governance 
Conflict is institutionalised through governance arrangements, including federalism 
and sovereignty issues, and agency decision-making processes and interest group 
strategies perpetuate conflict.  The role of regulation is important here, since 
regulatory structures themselves can act to embed controversy rather than assuage 
it. 
Constitutional, 
statutory and 
administrative 
language 
Vague or contradictory language leads to legal challenge and contradictory 
mandates, while trade-off avoidance and compromise legislation that leaves no-one 
happy leads to further conflict.  Agencies usually lack concrete guidance in how to 
resolve conflicts and their institutional philosophy may be vague and ambiguous 
Distrust Lack of trust between political actors makes conflict resolution, problem solving and 
constructive communication difficult, and is a driver and by-product of conflict.  It is 
an impediment to experimentation, collaboration and new approaches to problem 
solving.  Conflict history is important, as it sets a precedent against which future 
actions are judged.  The problem of regulatory capture also contributes to distrust, 
since authorities are no longer seen as protecting the interests of the public.  It is 
important that regulators are not perceived as having been captured.   
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2.3.1 Conflicting paradigms 
The tree which moves some to tears of joy is in the eyes of others only a 
green thing that stands in the way.  Some see nature all ridicule and 
deformity... and some scarce see nature at all. 
William Blake, 1799 
Paradigms can be equated with a person’s worldview, or mental map of how the 
world works, and what their own place in that world is, and every person has, or 
operates within, a paradigm, since every person has a worldview, or mental map of 
how the world works (Nie 2003).  In addition, individuals will often have similar, 
overlapping or complementary paradigms.  Within institutions, in the broad sense, 
individuals will generally tend to have similar paradigms, and so it is that institutions, 
industries and communities are described as having, or operating within, a particular 
paradigm (Dunlap and van Liere 1978).  When conflicts over natural resource 
management occur, the apparent issues of the controversy are usually acting as 
surrogates for the underlying disagreement between paradigms (Greg Brown and 
Harris 1992). Whilst some authors couch conflict in terms of conflicting paradigms, at 
this point it is important to note that one may equally argue that the source of 
conflicts are a person’s epistemological position (discussed in Chapter 1 and above), 
or their underlying values and beliefs.  The institutional economics literature provides 
a way of conceptualising conflict, namely that the underlying values, beliefs and 
attitudes are ultimately responsible for people’s behaviour and are a source of 
potential conflict.  Hayden (1982c) argues that cultural values are effectively static, 
and inform societal beliefs, which in turn inform personal attitudes through social 
institutions.  Where cultural values are in opposition they can lead to beliefs and 
attitudes that generate conflict, as is further discussed in Section 2.6.  Yet another 
way of conceptualising these conflicts are as a series of conflicting discourses 
(Dryzek 1997).  This is discussed further in Section 2.3.4.  These different ways of 
conceptualising environmental disputes—as conflicting epistemologies, conflicting 
paradigms, conflicting systems of values, beliefs and attitudes, or conflicting 
discourses—may be reconciled and integrated with greater or lesser degrees of 
success, and an attempt to do this will be made after various conceptual approaches 
have been explicated.  These various ways of conceptualising environmental 
conflicts are by no means an exhaustive set, and it is not the intention of this treatise 
to examine them all in detail.  They have been presented here as part of a possible 
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framework of understanding; while some of the treatments appear extensive, for 
example Table 3, the thorough explication of all possible drivers of conflict mentioned 
here is beyond the scope of this thesis.  They are mentioned here for completeness, 
and elements are chosen for further treatment in an instrumental and pragmatic way. 
Returning to the conceptualisation of paradigmatic conflict, for the forestry issue, the 
underlying conflict may be understood in terms of conflicting paradigms with respect 
to natural resource management, as articulated in Table 1.  People may also have 
conflicting paradigms with respect to the approaches to engagement with other 
people and institutions, and how decisions in all spheres should be made.  Table 4 
outlines two competing public philosophies or paradigms that influence what people 
believe are appropriate ways to engage on particular issues.  These are labelled by 
Kruger (2001) as competitive pluralism and deliberative democracy; use of the word 
pluralism means diversity or plurality).   
Table 4: Comparison of public philosophies 
(Adapted from Kruger 2001). 
Issue Competitive pluralism Deliberative democracy 
Role of participants Aggregates of individuals with 
preformed wants, and values based 
on individual interests 
Complex social beings; inherent 
obligation to transcend and adapt to 
achieve improvement. 
Consensus Achieved Evaluate trade-offs among options 
developed by experts 
Sharing, ongoing narrative; civic 
conversation to define a common 
vision of where we are and where we 
want to go; civic engagement; 
individual and group identity. 
Education Outcome Educate people in range of policies 
constrained by market economy 
Civic Education, experiential inquiry, 
social learning, treats citizens as 
policymakers 
The treatment by deliberative democracy of citizens as policymakers is consistent 
with the views of Hayden (1993b) in his policymaking framework, discussed further in 
Section 2.7. 
The ‘dominant’ and ‘new’ paradigms described in Table 1 can be viewed as 
analogous to, or potentially subsets of, competitive pluralism and deliberative 
democracy, respectively.  Each paradigm has embedded within it particular beliefs 
and values that leads to a particular choice of methods and approaches.  Competitive 
pluralism, for example, leads to a choice of methods in resource management and 
planning that relies on expert scientific analysts and policy elites (Stanley 1988), also 
described as a ‘technocratic approach’ by Bryan (1996 p149, quoted in Kruger 
2001:181).  As an underlying belief, this may be termed ‘technocracy’.  An 
identification of the values, beliefs and attitudes (in the sense of Hayden 1988) 
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embedded within each of these paradigms allows for the deconstruction of the 
problem or conflict (see Section 2.6).  
A technocratic approach to dealing with environmental issues has traditionally relied 
on environmental regulation of one sort or another.  It is important now to address the 
role regulation has played and continues to play in the amelioration, exacerbation or 
creation of environmental problems or conflicts. 
2.3.2 The Role of Regulation 
Regulatory theory makes an important contribution to any analysis of the sustainable 
use of natural resources, since the industries that utilise natural resources have 
traditionally existed and continue to exist within a regulatory framework.  In recent 
years, the nature of environmental regulation being employed has changed 
somewhat and new and different forms of regulation now exist, some even that may 
not have been thought of as regulation in the traditional sense.  This section deals 
with two traditional forms of regulation: command-and-control and self-regulation.  
Other forms of environmental regulation are dealt with in Section 6.5. 
Command-and-control regulation 
So-called command-and-control regulation is also known as direct regulation, and is 
the traditional form of environmental regulation that governments employ over 
industries and the community (Gunningham et al. 1998; Stephen M. Johnson 2004).  
Direct regulation is characterized by environmental targets, such as restrictions on air 
or water emissions, which most commonly take the form of environmental standards 
(Stephen M. Johnson 2004).  Such standards are typically based on technical 
feasibility at a point in time.  As such, they may change over time along with 
technological changes.  This form of regulation requires a regulating agency, a 
‘policeman’ of some form, to ensure that standards are being followed and 
environmental targets are being met, and to impose sanctions on firms that breach 
standards or targets (Ortolano 1997). 
The strengths of the direct regulation approach include: 
• Dependability - the system has been in use for many decades, and has 
proved itself a useful system; 
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• Clear obligations – industries being regulated generally have a clear 
idea of what their obligations are, and what standards they are 
expected to meet; 
• Expected behaviour is clearly specified – companies have a clear idea 
of what corporate behaviour is acceptable and expected, since it is 
spelled out in regulations, standards or codes of practice. 
The weaknesses of command-and-control regulation include: 
• It is a wasteful way to produce public good, with success often coming 
at a high price.  Regulations can often cause ‘administrative 
nightmares’ for both businesses and governments (Cohen 1997). 
• Difficulties in dealing with transitory, remote, or mobile firms.  Such 
firms may breach standards either deliberately or unintentionally, but 
may either establish and dissolve the business before the regulatory 
agency is aware of them or able to prosecute them, or may move their 
operations before they can be prosecuted; 
• Non-point-source ‘pollution’.  Small environmental breaches may be 
made by a large number of individual households, small landholders, 
small businesses, or businesses with dispersed activities.  Collectively 
they make a significant impact, but identifying, monitoring, and 
prosecuting such a large number of individuals becomes logistically 
and economically prohibitive (Ortolano 1997; Gunningham et al. 1998). 
• Changing technologies and economic standards—such changes 
require regulators to have ‘comprehensive and accurate knowledge of 
the workings and capacity of the industry’ (Gunningham et al. 
1998:44).  Frequently the regulating bodies do not have such 
information, and standards may be imposed that are not applicable to 
current technologies employed in an industry or not suitable to the 
current economic environment for the industry (OECD 1997). 
• Vulnerable to political manipulation—There are instances where 
regulatory policy has been 'hijacked' to serve the interests of 
individuals or groups with political weight at the expense of good 
environmental policy (Gunningham et al. 1998).  Regulators 
themselves may succumb to self-interested behaviour, either being 
captured by the industry they purport to regulate (see Section 2.3.3) or 
engaging in 'rent-seeking' (Adler 1996; Ross 2002; Wikipedia 2004) 
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whereby the regulatory bureaucracy seeks to extend its own interests 
at the expense of the public (Gunningham et al. 1998:46).  There is 
also the problem of increased administrative complexity and a 
proliferation of law, as new layers of legislation and regulation are 
added over old (Nie 2003).   
Gunningham et al. (1998:46-47) agree with other authors in stating that: ‘there is a 
growing consensus that traditional forms of command-and-control regulations have 
serious and, in some cases, intractable problems and…have reached the limit of their 
effectiveness in arresting environmental degradation’ (see also Grabosky et al. 1998; 
Matthew Gray and Wolfenden 2003; Hutton 1999; Qureshi and Harrison 2002).  In 
terms of the drivers of conflict shown in Table 3, command-and-control regulation can 
play a role in policy design, policy frames, electoral politics and the wedge issue, 
political and interest group strategies, adversarial governance, constitutional, 
statutory and administrative language, and distrust.  Another form of regulation that 
can play both similar and quite different roles is self-regulation.  
Self-regulation 
In one sense, self-regulation can be described as an unacknowledged component of 
many schemes, since many businesses, industries and individuals do actually 
regulate their own activities to a greater or lesser degree.  The more usual definition 
of self-regulation is when ‘an organised group regulates the behaviour of its 
members’ (Gunningham et al. 1998:50).  
Voluntary or total self-regulation occurs when an industry develops codes of practice, 
enforcement mechanisms and other mechanisms of regulation.  Adoption of self-
regulation occurs to a greater or lesser degree along a scale; such a ‘pure’ form of 
self-regulation without any external intervention is uncommon.  Mandated self-
regulation occurs when government requires business to establish controls over its 
own behaviour, but leaves details and enforcement to business, subject to State 
approval or oversight.  Mandatory partial self-regulation means a business is 
responsible for some rules and enforcement, with overriding regulatory specification 
mandated by the State (see for example Canadian forest industry Sustainable Forest 
Management Certification Scheme (Rhone 1996)). 
Theoretical strengths of self-regulation include: 
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• Speed in identifying areas of an industry requiring regulation, and in 
formulating regulations, since the industry has access to information 
about its own activity and is able to apply regulations (OECD 1997).  
• Flexibility in tailoring regulations to suit local environmental, economic 
and technological parameters for individual companies or groups of 
companies 
• Sensitivity to market conditions and consumer wishes (OECD 1997) 
• Efficiency in application and policing.  Theory has it that because the 
regulations are developed by industry they should be more practical 
and easily policed, since those formulating the policies are fully 
cognizant of the practices and restrictions present in their own industry 
setting. 
• There is less government intervention in the formulation of practices; it 
can be a form of 'responsive regulation’, which responds to industry 
circumstances. 
Self-regulation can be weak because, in practice, it fails to fulfil these theoretical 
promises and commonly serves the industry being regulated rather than the public 
(OECD 1997).  As Gunningham (1998:56) says, ‘if self-regulation worked, Moses 
would have come down from the mountain with the Ten Guidelines’.  It is often 
described as ‘a cynical attempt by self-interested parties to give the appearance of 
regulation...serving private interests at the expense of the public’ (Gunningham et al. 
1998:52).  ‘Self-regulation is frequently an attempt to deceive the public into believing 
in the responsibility of an irresponsible industry.  Sometimes it is a strategy to give 
the government an excuse for not doing its job’ (Braithwaite quoted in Gunningham 
et al. 1998:53). 
Self-regulation works best when there is a coincidence between the interests of a 
company and wider public.  It cannot be relied upon where a substantial gap exists 
between the public interest and the private interest (Ortolano 1997; Gunningham et 
al. 1998:54).  In terms of the drivers of conflict shown in Table 3 self-regulation plays 
a role primarily in engendering distrust, particularly where public and private interests 
are not aligned.  Mandated self-regulation is the primary form of regulation occurring 
in Tasmania’s forest industry.  This will be further explored in Chapter 4. 
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It is important to note that both of the prevailing forms of environmental regulation 
may be implemented in ways that are at odds with their original design, perhaps 
giving rise to the problem of regulatory capture. 
2.3.3 Regulatory capture 
Regulatory capture has been argued as being one of the most significant factors in 
disputes that have arisen over natural resources in this country (Hutton 1999).  
Whether the resource is minerals, forests or fisheries, the role of regulatory capture in 
precipitating disquiet and discontent is there.  Regulatory capture is a concept that 
has been discussed in the literature since the 1960’s, has been defined in a number 
of ways (e.g. in mathematical terms (Laffont and Tirole 1991)), but lacks a definitive 
theory, due probably to the lack of a universal mechanism of ‘capture’ (Ceccoli 2004).  
In essence it can be described as the control or ‘capture’ of a regulatory body by the 
industry or corporation that is being regulated, and may occur across a breadth of 
fields (see Brezis et al. 2002; McMahon 2002; Moynihan 2002).  It is included here 
because of claims that the timber industry in Australia and in Tasmania in particular 
has suffered, and is still suffering, from the effects of regulatory capture (Plumwood 
2003).  Authors such as Formby (1989), and Hutton (1999) have written explicitly 
about regulatory capture in the Tasmanian forest industry.  This topic will be further 
discussed in Chapter 4.  A similar topic that will not be explicitly investigated, but 
which requires mention, is ‘policy capture’.  Typically, this can occur when private 
companies provide funding to political parties, or more specifically when government 
departments seek financial contributions from companies to become members of 
steering committees.  An example of this has been documented for the Australian 
Bureau of Agricultural and Resource Economics (ABARE) (Sanderson 1998) 
Having covered the concept of wicked problems, and some potential drivers of these 
problems—conflicting paradigms, regulatory failure and regulatory capture—and 
having flagged alternative ways of conceptualising the origins of these problems, it is 
appropriate to discuss another potential way of conceptualising environmental 
conflict.  This is the theory of conflicting environmental discourses as contributing to 
wicked problems. 
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2.3.4 Environmental Discourses 
At this point it is appropriate to introduce the concept of environmental discourses, 
examined and articulated by Dryzek (1997) in ‘The Politics of the Earth: 
Environmental Discourses’.  Therein Dryzek presents a conceptual framework 
through which to view many of the issues that have been discussed above about 
wicked problems.  Shindler (1999) suggests that there is a ‘Dominant’ paradigm with 
respect to forestry, and a ‘New’ paradigm (see Table 1), while Dryzek argues that 
these different views are parts of larger environmental discourses, ‘shared ways of 
viewing the world’ (Dryzek 1997:8).  One of the reasons that conflict may emerge is 
that these discourses do not allow for communication between persons who do not 
share similar ways of viewing the world. 
Dryzek (1997) argues that the long-dominant discourse in the world today is the 
discourse of industrial society, which he calls industrialism. Industrialism is 
characterised by commitment to ‘growth in the quantity of goods and services, and to 
the material well being which that growth brings’.  Dryzek (1997) claims that, in 
essence, all political and economic systems of the last two hundred years fall within 
the broader discourse of industrialism.  The latter part of the 20th century saw the 
burgeoning of a new broad discourse, called environmentalism, compared to which 
the discourse of industrialism has become much more apparent.  Major politico-
economic systems—for example, liberalism, conservatism, socialism, Marxism and 
fascism—are all subsets of the broad discourse of industrialism (Dryzek 1997).  
Within the broader discourse of environmentalism, Dryzek identifies a number of 
discreet discourses, which he separates in the typology shown in Table 5.  He 
identifies discourses as being reformist or radical in their departure from typical 
industrialist terms of reference with respect to the environment.  Added to this, how a 
discourse views the ‘politico-economic chessboard’ may be described as prosaic, 
taking the system as a given, or imaginative, seeing that system in need of change, a 
‘redefinition of the chessboard’ (Dryzek 1997:13). 
Table 5: Classification of environmental discourses 
(From Dryzek 1997) 
 Reformist Radical 
Prosaic Problem solving Survivalism 
Imaginative Sustainability Green radicalism 
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Within each of these broader discourses Dryzek (1997) makes further refinements. 
For example, problem solving consists of three discourses, administrative 
rationalism, democratic pragmatism and economic rationalism, all of which recognise 
that there are environmental problems to be addressed, but that the current politico-
economic systems are appropriate, and all that is needed are some reforms with 
respect to the environment.  Administrative rationalism takes the approach to 
environmental issues that if the knowledge and experience of experts can simply be 
applied to problems, those people will be able to solve the problems.  This has been 
and continues to be a common discourse in government in particular, resulting in an 
approach to environmental issues that has spawned professional resource-
management bureaucracies, pollution control agencies, regulatory policy 
instruments, environmental impact assessment and expert advisory commissions.  
Many of these agencies are the very institutions and instruments that are seen as a 
belonging to the ‘Dominant’ paradigm described in Table 1 by Shindler (1999).  Many 
elements of the ‘New’ paradigm, particularly concerning citizen involvement, may be 
considered as belonging to pragmatic democracy, an approach that puts 
environmental policy and decision making into the hands of citizens, through 
instruments such as public consultation and alternate dispute resolution. 
Dryzek (1997) also identifies conflicting discourses, such as the Promethean 
discourse, as a reaction against survivalism.  Survivalism focuses on environmental 
global limits and the need for radical action by governments to curtail growth, 
particularly population growth.  The Promethean discourse in contrast denies the 
existence of limits and the need to curtail growth of any sort, based predominantly on 
the belief that human ingenuity and technology will avert any looming crisis. 
The current study could be based largely or even solely around a thorough discourse 
analysis and such an approach would of itself be appropriate, in terms of yielding 
insights into the nature of outstanding controversies in the forestry sector and, 
through those improved understandings, working towards the specification of more 
informed, integrative and genuinely participative options for their resolution.  
However, the approach taken herein is not based purely on such an analysis; as 
shown in Table 2, such an analysis is more typically associated with a subjectivist 
epistemology and postmodernist perspective, which is not the approach being used 
in this study.  These discourses will be referred to in order to add context to the 
approach taken here and the analysis itself with respect to other analyses.  This is 
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especially so for the case study examined in Chapter 4, where essentially all these 
environmental discourses can be recognised in dynamic interplay.  An understanding 
of environmental discourses is particularly important because of the role they play in 
perpetuating wicked problems.  The lack of communication between people within 
different discourse perpetuates the mistrust at the heart of so many wicked problems 
(King 1993), and impedes the development of shared narratives (see Table 4) 
necessary to develop solutions. 
2.3.5 Complexity and Chaos  
Many of the world's greatest challenges—environmental sustainability, 
economic stability, control of disease—and some of the hardest questions 
in science, such as the nature of intelligence and the origin of life, require 
a deep understanding of adaptive complex systems (Mitchell 1993:12) 
Complexity and chaos are concepts that have entered the academic and popular 
literature in the last two decades, and have been accepted and taken up by various 
researchers, managers and policy makers.  Complexity and chaos have been 
variously attributed as being subsets of one another.  Whilst the idea of complexity 
arose out of the literature on chaos, chaotic systems can be seen as a subset of 
complex systems, which in turn can be seen as part of a systems typology as shown 
in Figure 1 (cf. van der Lee 2002; Grant et al. 1997).  Complexity has been described 
as existing ‘at the edge of chaos’, but may just as readily be described as occupying 
space that lies between order (stable equilibrium) and chaos (disorder) (Stacey et al. 
2000) 
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Figure 1: Ordered, chaotic and complex (‘edge of chaos’) systems 
(Modified from van der Lee 2002) 
Meteorologists working with predictive models of weather first introduced the concept 
of chaos.  They found that very slight alterations in the initial model conditions gave 
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wild fluctuations in predictive outcomes.  The now ubiquitously quoted ‘butterfly 
effect’ is an illustration of the sensitivity of chaotic systems to small perturbations, 
from a 1972 talk by Edward Lorenz entitled ‘Predictability: Does the flap of a 
butterfly’s wings in Brazil set off a tornado in Texas?’ (Brooks 2005).  Fitting such a 
description into space in Figure 1, these systems approximate those illustrated by 
Grant, Pedersen & Marin (1997).  The weather system can be thought of as 
occupying the extreme right-hand side of the diagram, where components have a 
degree of connectedness, but the number of components is almost infinite.  Ordered 
systems (stable equilibrium, organised simplicity), by contrast, tend to exhibit linear 
behaviour, since the tight interconnectedness of a relatively small number of 
components means that effects are proximal to causes, and relationships tend to be 
static.  In that zone between stability and chaos lies complexity, and self-emergence 
(Stacey et al. 2000; cf. Gleick 1987).  Complex systems are defined as having non-
linear behaviour, and dynamic relationships.  The interconnectedness of components 
is essential to the development of complex systems (Bar-Yam 2000:1). 
One type of complex system is the complex adaptive system, which tends to have 
the following features: 
• A network of many agents acting in parallel; 
• Highly dispersed control; 
• Many levels of organisation, with agents at any one level serving as the 
building blocks for agents at a higher level;  
• Constant revision and rearrangement of their building blocks as they 
gain experience; 
• An ability to anticipate the future; 
• The ability to constantly make predictions based on its various internal 
models of the world; 
• Many niches, each one of which can be exploited by an agent adapted 
to fill that niche (Waldrop 1992) 
The ability to identify underlying rules that allow complex, emergent phenomena to 
be understood and replicated is one of the observations that Lewin makes of the 
work of Stuart Kauffman when he writes, ‘complex systems, governed by simple 
rules, generate surprising order’ (Lewin 1993). 
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An important theme to draw from a study of complexity and complex systems is that 
there are limits to the degree to which reductionist methodologies are applicable for 
analysis of such systems (Steven Rose 1988).  May (1988:194) states that: 
Studies of the structure and function of communities and ecosystems are 
often and usefully approached phenomenologically as things in 
themselves rather than being derived in a more fundamental way from 
detailed consideration of the interaction among the constituent 
populations. 
May (1988:197) goes on to argue a case against reductionism by asserting that 
‘interactions at the level of whole populations commonly have properties that are 
demonstrably non-linear, and consequently can produce wildly [complex] outcomes’.  
He concludes by saying that the usual mind-set that focuses on interactions of 
individuals does not allow for the appreciation of complex phenomena that connect 
one ‘level’ to the next (May 1988:202).  Schneider (1994:628) reinforces this 
interpretation when he says ‘many ecologists seem stuck in quasi-reductionist 
branches of science and claim to infer knowledge of a complete, complex ecosystem 
by studying its parts’. 
It is this aspect of complexity and chaos that is most important in this thesis, 
especially in light of the discussion of wicked problems in Sections 2.3 and the 
philosophical approach of the early ecological economics writings discussed below in 
Section 2.4.  Complexity and chaos in the context of this thesis can be seen as 
applying to the natural systems over which management policy decisions must be 
made and may draw directly on the roots of chaos theory.  Complexity as a theory 
can be applied to management and institutional systems themselves.  And in the 
design of an ideal forestry management system, the creative tension of complexity 
can be harnessed to develop a setting in which a more progressive situation arises, 
not from trying to make the system more stable, more simple, more controlled, but in 
allowing it to be somewhat chaotic, and to allow emergence to take its course.  It may 
even be argued that attempts to push social, cultural and political systems towards 
stability and homogeneity actually result in those systems moving towards chaos and 
heterogeneity.  As Stacy (2000) argues, ‘living systems evolve of their own accord to 
the edge of chaos’.  Human-centred complex systems, especially those designed 
with ‘planned emergence’ in mind, are thought of by some as teleological, even 
though the bulk of complexity thinkers, particularly in the management field, are not 
envisaging teleology when they think complex adaptive systems (Stacey et al. 2000).  
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Perhaps the challenge, then, is the one that Sterman (1994) puts forward.  He 
suggests that most people are unaware of and unable to learn about complex 
systems.  The barriers to learning about complex systems he identifies are: 
• The dynamic complexity of systems themselves; 
• Inadequate and ambiguous outcome feedback; 
• Systemic misperceptions of feedback;  
• Inability to simulate mentally the dynamics of our cognitive maps; 
• Poor interpersonal and organisational inquiry skills; and  
• Poor scientific reasoning skills. 
To overcome these barriers to learning about and understanding the complex 
systems all around us, Sterman suggests a number of methods for enhancing 
learning about complex systems.  Enhanced learning creates a greater 
understanding of complex systems, leading in turn to more effective policy and 
decision-making processes.  However, failure to understand complexity and chaos 
and the implications for policy and management may exacerbate and perpetuate 
wicked problems.  An evolving and emergent set of environmental, social and 
institutional arrangements means that the wicked problem will be forever changing, 
and only when the barriers to understanding complexity and chaos are broken down 
will the part they play in wicked problems be diminished.  The methods Sterman 
(1994) suggests to address these barriers are: 
• Tools to elicit participant knowledge, articulate and frame perceptions, 
and create maps of the feedback structure of the problem from those 
perceptions; 
• Simulation tools and management flight simulators to assess the 
dynamics of those maps and test new policies; and 
•  Methods to improve scientific reasoning skills, strengthen group 
process, and overcome defensive routines for individuals and teams.  
These methods, in turn, must be used cognisant of the barriers to such 
relationships and skills in the first instance, namely the lack of 
communication between people from different environmental 
discourses (Section 2.3.4), or holding incompatible public philosophies 
(Table 4), which may impede the creation of group narratives.  
These methods are discussed in Section 2.5 on system dynamics.  First, it is 
appropriate to cover the area that has already been mentioned earlier in this chapter, 
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and from which the philosophical underpinnings of this study are drawn.  Section 2.4 
explores Ecological Economics, in particular the earlier works in the field, several key 
concepts such as the precautionary principle, and the differences between ecological 
economics and environmental economics, which are increasingly being (mistakenly) 
seen as synonymous. 
2.4 Ecological economics 
Ecological economics seeks to recognize what traditional economics often 
ignores: that the economy is embedded in wider social and biophysical 
systems (Dodds 1997:95) 
Ecological economics (EE) originated in the early 1980s at around the same time as 
the concept of sustainability entered public discourse (Goodwin 2003).  The 
International Society for Ecological Economics was established in 1988.  The first 
issue of the journal Ecological Economics was published in 1989.  And the first 
conference of the society was held in 1990 (see Røpke 2004, who also provides 
insight into the early history of EE from the 1960’s to 1980’s; see Costanza et al. 
2004; and Costanza et al. 1997b for significant and foundational writings in EE).  It 
has been argued that the field developed primarily to address the issues of 
sustainability (Wolfenden 1999), approached empirically and qualitatively and across 
a range of scales (van den Bergh 2001). 
Such a new approach was needed because of the ‘serious shortcomings’ of current 
economic paradigms when dealing with natural resources (Costanza and Daly 
1987:1), in particular the fact that major ecological concerns are seriously overlooked 
or undervalued by neoclassical economic theory and its applications to development 
policy (Goodland and Ledec 1987). Combined with the stranglehold that neoclassical 
economic thinking appears to have on policy makers around the world, the restrictive, 
disciplinary thinking of conventional economics ‘limits the capacity of our decision 
makers to unravel the complexity of all real world environmental policy and 
management problems’ (Meppem and Gill 1998).  As Myrdal (1978:776) so wittily 
puts it, ‘The seemingly greater precision in conventional economic analysis is only 
attained by ignoring a whole world of relevant things’. 
One of the strengths of ecological economics is a much broader perception of 
problems, and a ‘focus on interactions between the environment and economy’ 
(Costanza et al. 1991).  Figure 2 illustrates the conventional view of the economy, in 
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which clearly-defined public and private capital in the form of land, labour or 
manufactured capital are able to be substituted for one another perfectly, to be used 
in the economic production process, generating Gross National Product (GNP).  
Goods and services are bought, and dependant upon the prevailing cultural norms 
and policies is directed either to consumption, to increase individual utility, or to be 
invested into capital.  With this model, maximisation of GNP is the goal, since it 
allows for the increase of individual well being, and the maintenance of capital 
through investment, in land improvement, building of manufactured capital, and 
research, education and training of labour (Costanza et al. 1997a). 
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Figure 2: ‘Conventional’ model of the economy 
(Adapted from Costanza et al. 1997a). 
Since one of the assumptions of this neoclassical paradigm is that there is perfect 
substitution between forms of capital, maximisation of economic goods and services 
will ensure maintenance of capital as long as investment is greater than 
consumption. 
An expanded model of the economy, shown in Figure 3, challenges many of the 
assumptions of the conventional economic model. 
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Figure 3: ‘Expanded’ social-ecological-economic system 
(Adapted from Costanza et al. 1997a). 
The first, already mentioned, is the material limitation of the earth system.  Effectively 
the only input to this closed system is solar radiation.  (Although it has been 
estimated that 14 million tons of micrometeorites impact the earth each year (S.G. 
Love and Brownlee 1993), this is a tiny amount relative to the overall mass of the 
earth).  A leading (neoclassical) economist is quoted as saying: 
Minerals are inexhaustible and will never be depleted.  A stream of 
investment creates additions to proved reserves, a very large in-ground 
inventory, constantly renewed as it is extracted…How much was in the 
ground at the start and how much will be left at the end are unknown and 
irrelevant (Adelman, 1993, p. xi, quoted in Sterman 2002:513) 
Of course, in this situation it is intuitively obvious that for a non-renewable resource 
(and even for some renewable resources) the proven reserves are a subset of the 
total reserve, and additions to the proven reserves are made from the undiscovered 
and finite resource (see Sterman 2002:515). 
Second, the substitutability of different forms of capital is limited.  For example in the 
case of the Canadian cod fishery, where increasing labour (fishermen) and 
manufactured capital (fishing boats) could not increase economic output once the 
fish population was reduced to zero (Costanza et al. 1997a:54-55).  The other implicit 
outcome of limited substitutability of forms of capital is that GNP cannot provide 
ecological or social goods and services.  They must be produced directly from 
environmental and social capital, which in turn are increased through investment in 
conservation and restoration, and through education, training, research, development 
of institutions, social rules and norms (Costanza et al. 1997a).  Third, wastes are a 
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feature of real-world economic productivity and consumption, and have negative 
feedbacks.  The economic production process produces wastes, thus increasing the 
GNP also increases the wastes produced, as does increasing consumption.  These 
increased wastes impact negatively on social goods and services (including utility 
and welfare) as well as on ecological goods and services, and upon all forms of 
capital (for example, air pollution kills forests, damages infrastructure and damages 
people’s health).  Forth, the economic production process itself has the ability to 
provide goods and services, when people are engaged in meaningful employment.  
An example of this is the volunteer phenomenon, recognised by the international 
year of volunteers in 2003.  This example demonstrates that real welfare 
improvements to individuals are realised through the process of working, not just 
from the income generated.  These ‘psychic’ rewards are at best understated in 
conventional economic theory. 
Ecological economics has been described as transdisciplinary, the sort of approach 
prescribed in Section 2.3 as necessary for dealing with the wicked problem of 
forestry.  As a transdisciplinary approach, it is able to deal with global ecological 
problems in a way that mono-disciplinary economic and ecological models and 
concepts are unable to do (Costanza et al. 1991).  Ecological economics may be 
described as pluralistic and transdisciplinary, because it ‘tries to integrate and 
synthesise many different disciplinary perspectives’ (Costanza et al. 1991:3). 
The broader approach offered by ecological economics is needed to expand the 
scope of analysis to ‘encompass a wider system dynamic’ (Dodds 1997:95), since 
‘important aspects of social, economic and environmental systems are codetermined’ 
and all these aspects are required to achieve sustainable development (Dodds 
1997:95). The insights of ecological economics offer an alternative approach to 
sustainable development that moves the primary focus away from better 
management of resources towards the ‘cultivation of appropriate institutions and 
attitudes’ (Dodds 1997:95).  
The intellectual founders of ecological economics (EE) are believed to be the 
economists K.E. Boulding, Herman E. Daly and Nicholas Georgescu-Roegen and 
ecologists C.S. Holling and H.T. Odum.  These authors published a number of 
important concepts beginning in the 1960’s, although hundreds of authors have 
subsequently contributed to the EE literature (For a list of the works of these authors 
and other fundamental authors who have contributed to the development of EE see 
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van den Bergh 2001:2; Costanza et al. 2004).  It is perhaps because of this diverse 
background that EE has emerged as a pluralistic movement.  As such, those who 
identify themselves as ecological economists do not adhere to a central theorem or 
paradigm and arguably may not all share the same epistemological space.  
Ecological Economics has at times been mistakenly seen as synonymous with 
environmental and resource economics (ERE).  Perhaps this is simply because the 
names are similar, but also perhaps because of the similarity of methodologies; van 
der Lee (2002) suggests that many articles appearing in the EE literature are closer 
to ERE than to the foundations of EE. Hamilton (1997:62) offers a comparison of 
neoclassical economics, ERE and EE.  The neoclassical worldview suggests that 
problems arise when markets do not operate fully and competitively.  More 
importantly, improvements will invariably follow from fixing failures in the market 
system.  Progress (however defined) will always ensue from a market place in accord 
with the performance benchmarks set out in conventional economic theory.  The 
ERE paradigm suggests that problems arise because neoclassical economics is 
applied too narrowly: more effort is required to find ‘true values’ of environmental 
services.  In other words, an attempt is made to reconceptualise essentially non-
monetary systems as markets that are as subject to the laws of economic efficiency 
as those that are most clearly described in terms of financial activity.  For example, 
human responses to the ‘natural environment’, the desire for aesthetic returns etc. 
are reconceptualised in terms of market-based transactions and hence should be 
managed accordingly.  Humans are conceived to be utility maximisers.  Utility ensues 
from monetary and non-monetary rewards.  In this way, the domain of aesthetics can 
be rendered in quantitative terms and reconfigured as a market place wherein 
economic efficiency can prevail.  Such systems can be optimised and the 
environmental economist will provide advice in this regard. 
In contrast, the EE paradigm suggests that people are citizens and consumers, not 
just consumers, and treating all issues as simply economic issues is problematic.   
It is conceivable that management and policy arrangements may be developed for 
those systems that are outside the conventional domain of the market place without 
recourse to the interpretations that conventional economic theory would require.  As 
Costanza and Daly (1987) maintained, environmental conservation does not need to 
be legitimised in human value terms. 
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Some in the EE community are critical of the ERE approach and offer alternative 
methods and approaches (van den Bergh 2001).  However, there is not a ‘simple 
one-dimensional opposition’ between the two; indeed because of the 
methodologically plural approach of EE it is possible that elements of ERE can 
become part of the ecological economist’s ‘tool box’ once the complementarity 
between the two has been explored.  The EE community of practice is internally 
heterogeneous, due to the methodological pluralism of its members (see Norgaard 
1989), in contrast to ERE which is dominated by the neoclassical paradigm (van den 
Bergh 2001).  There are a number of features that distinguish EE from ERE, and 
these are shown in Table 6. 
Table 6: Key features of ecological and environmental economics 
(Adapted from van den Bergh 2001:5) 
Ecological Economics Environmental and Resource Economics 
Optimal scale Optimal allocation and externalities 
Priority to sustainability Priority to efficiency 
Needs fulfilled and equitable distribution Optimal welfare or Pareto efficiency 
Sustainable development, globally and north-
south 
Sustainable growth in abstract models 
Growth pessimism and difficult choices Growth optimism and ‘win-win’ options 
Unpredictable co-evolution Deterministic optimism of inter-temporal welfare 
Long-term focus Short to medium-term focus 
Complete, interactive and descriptive Partial, mono-disciplinary and analytical 
Concrete and specific Abstract and general 
Physical and biological indicators Monetary indicators 
Systems analysis External costs and economic valuation 
Multidimensional evaluation Cost benefit analysis 
Integrated models with cause-effect relationships Applied general equilibrium models with external 
costs 
Bounded individual rationality and uncertainty Maximisation of utility or profit 
Local communities Global market and isolated individuals 
Environmental ethics Utilitarianism and functionalism 
Historical models, irreversible effects, entropy Reversible effects, a-historical models 
The following sections will work to expand on a selection of attributes of EE listed in 
Table 6 and how an ecological economics philosophical approach might lead to the 
adoption of particular methodologies and methods, and a transdisciplinary approach.  
These attributes of EE also fit within the Institutionalist policymaking framework 
developed by Hayden (1993b), and reiterate the similarities of the fields of EE and IE 
and the enormous potential that integration of these fields presents, as argued by 
Radzicki (2003b).  This potential will be further articulated in Section 2.7. 
2.4.1 Optimal scale 
One of the prime criticisms that one can aim at neoclassical economics approaches 
is the reliance on externalities in developing models, and for analyses.  An ecological 
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economics approach would contend that externalities are a problem of scale, and 
cannot be ignored, but must be incorporated by expanding the boundaries of the 
analyses to internalise those externalities.  Of course, a compromise has to be 
reached at some point, since it is arguable that to encompass all externalities one 
must model the whole world and all the systems within it.  It is at this point that a 
pragmatic approach is required (see Wolfenden 1999) in order to establish an 
optimal scale for analyses at which the important characteristics of a situation are 
captured, but the analyses are not too arduous due to their massive extent.  Holling 
in particular makes much of scale, and in particular cross-scale effects (Holling et al. 
2002, cited in Holling 2004), wherein small-scale novelty ‘cascades’ to larger scales, 
can range ‘from leaves to biomes…from centimetres and days to kilometres and 
millennia’ (Holling 2004).  Kremen et al. (2000) conducted a study of deforestation in 
Madagascar and examined opportunity costs of local, national and global scales and 
found that conservation was the most cost-effective land use at both local and global 
scales, but at the national scale (the scale at which most natural resource decisions 
are made) industrial logging produced greater economic benefits.  Hence, scale can 
be seen as of vital importance; as Kremen et al. (2000) state ‘conservation is most 
likely to succeed when benefits outweigh costs at the scales of all relevant decision-
makers’ (2000:1829). 
2.4.2 Priority of sustainability 
The ecological economics priority of sustainability is in contrast to the priority of 
neoclassical economics to efficiency.  Costanza (1987:3) states, ‘current economic 
systems do not inherently incorporate any concern for the sustainability of our natural 
life-support system and economies which depend on it’.  This contrast also includes 
issues of the relationship between efficiency and equity, separated in the 
neoclassical model, but correlated in ecological economic thinking (Daly 1986).  In 
particular, inequitable distribution is seen as being unsustainable, and discussions of 
what is sustainable must encompass what is unsustainable (Goodwin 2003).  The 
priority to sustainability adopted by ecological economists is not a priority of 
neoclassical economists, in part because the articulation of what is sustainability is 
an ongoing issue due to ‘underlying theoretical difficulties’ (Bryan G. Norton and 
Toman 1995).  One attempt at grappling with sustainability has been through the 
metaphor of the triple bottom line (TBL) (see Elkington 1997; 2001).  Although TBL 
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has been used almost exclusively within the accounting discipline, van der Lee 
(2002:197) contends that rather than being just accounting, it can be used to provide 
a new perspective about holistic thinking.  It is in this vein that other authors have 
suggested variations of metaphor.  Lawrence (2003) has suggested that there should 
be four bottom lines, economic, social, environmental and political. There is potential 
here for others to go further and claim five, six or seven bottom lines e.g. economic, 
social, cultural, spiritual, engineering, environmental, and political bottom lines.  What 
may be happening with this sort of description is an attempt to articulate an idea, but 
feeling constrained to remain within the accounting metaphor.  Perhaps in this sense 
of the term, restricting the articulation of a philosophy to accounting jargon is placing 
unhelpful limits upon the concept.  Other descriptors such as holistic regional 
sustainability would perhaps be more useful in this discourse.  Elkington himself 
recognises the limitation of the metaphor as it is currently used, when he states that 
challenges faced by companies today are found not within but between the areas 
covered by the economic, social, and environmental bottom lines, which he labels 
‘shear zones’ (Elkington 1997).  Dodds (1997:95) argues that ‘achieving sustainable 
development will require an expansion of the scope of analysis to encompass a wider 
system dynamic’ because ‘important aspects of social, economic and environmental 
systems are codetermined’.  Such an approach proscribes the reductionist, 
instrumental rationalist approach often apparent in the application of the TBL. 
2.4.3 Needs fulfilled and equitable distribution 
The concept of equity is included within an ‘expanded notion of sustainability – one 
that recognizes the un-sustainability of extremes of wealth and poverty in our 
crowded, information-rich, and resource devouring species’ (Goodwin 2003:8), and at 
the same time ‘is thought to have no clear definition, to be fundamentally normative 
and to breed political conflict’ (Goodwin 2003:8).  Under the neoclassical paradigm, 
economists have sought to separate the notions of equity and efficiency, focusing on 
efficiency and leaving equity ‘to the further neglect of politicians and philosophers’ 
(Daly 1986:86;  cf. Georgescu-Roegen 1988). 
2.4.4 Sustainable development 
The only way to find economic solutions today which are not ecological 
disasters tomorrow is to attune economic solutions to a more 
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sophisticated, long-term understanding of individual, group, national, and 
global welfare (Goodwin 2003:6) 
Sustainable development requires as a first step a distinction between growth and 
development: ‘growth is quantitative increasing physical size, while development is 
qualitative improvement or unfolding of potentialities’ (Daly 1990). 
Daly (1998:285) asserts that ‘it is impossible for the world economy to grow its way 
out of poverty and environmental degradation’.  He makes this assertion based on 
the materially closed system illustrated in Figure 3.  Under the constraints of an 
essentially finite earth, ever-increasing growth in the consumption of energy and 
resources is not sustainable, as it will be constrained by the material limits of the 
system.  Thus, sustainable growth exists only in abstract models.  What is offered as 
an alternative is sustainable development. 
An economy in sustainable development adapts and improves in 
knowledge, organisation, technical efficiency, and wisdom; and it does this 
without assimilating or accreting, beyond some point, an ever greater 
percentage of the matter-energy of the ecosystem into itself, but rather 
stops at a scale at which the remaining ecosystem (the environment) can 
continue to function and renew itself year after year (Daly 1998:287) 
There are two obvious principles when dealing with the sustainable development of 
renewable resources.  ‘Harvest rates should be less than or equal to regeneration 
rates, and waste emission rates should be less than or equal to natural capacities of 
the ecosystems into which those wastes are emitted to assimilate those wastes’ 
(Daly 1990).   In effect, Daly is suggesting that natural capital must be maintained for 
development to be sustainable.  Green (2000) argues that current economic 
analyses count depletion of natural capital as income, rather than as liquidation of 
assets, and as such this income stream is not sustainable.  He estimates that for 
logging to continue long-term in the forests of British Columbia, rates of timber 
volume removed must be reduced by between 65-90% of present levels. 
2.4.5 Growth pessimism and difficult choices 
Extending on from the rejection of sustainable growth as a tenable paradigm, 
ecological economists are pessimistic about the ability of growth to solve all, or 
perhaps even any, of the problems facing the world today.  They question the 
usefulness of growth, and the ability to find ‘win-win’ solutions.  Growth optimism is 
perhaps one of the most widespread features of traditional economics, with both 
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classical theory and neoclassical theory reliant on the growth paradigm; the former 
focuses on production and growth whereas the latter highlights analysis of an 
exchange economy (Christensen 1989).  However, an underlying faith in economic 
growth, ‘the product of population growth and growth in consumption per person—is 
insistently propelling [the] process of environmental decline’ (Hamilton 2003:177).  
Ecological economics takes a more pessimistic view toward growth in particular and 
suggests that economic growth cannot continue indefinitely if that economic growth 
continues at the expense of environmental and social systems (Hamilton 1999; 
Hamilton 2003); difficult choices will have to be made as to whether economic growth 
should be given priority over ecological and social systems. 
2.4.6 Unpredictable co-evolution 
Australia [is] a series of integrated ecosystems and catchments, and 
economic decisions are more likely to have long-term viability [if they] fit 
within the ecological framework (Lunney et al. 1997:137) 
The biological theory of co-evolution of species is used here as a metaphor for the 
relationship between ecological and economic systems (see Gell-Man 1994).  
Examples of the unpredictable co-evolution of the relationship of ecology and the 
economy include the Industrial Revolution and the transition from hunter-gatherer to 
agricultural societies (see Wilkinson, 1973, Norgaard, 1994, Gowdy, 1994 & 1998, 
cited in van den Bergh 2001).  This contrasts with the optimism over time that a 
system will not evolve and not change in non-deterministic ways.  The future is not 
predictable from first principles, but rather changes over time due to feedback 
between system components, and is ultimately unpredictable. 
2.4.7 Long-term focus 
Existing socio-economic and political structures determine existing 
valuation structures and resulting policy decisions.  As a result, decision-
making about natural resource issues and environmental management is 
often driven by the short-term imperatives of economic gain and political 
expediency, and there is little interest in identifying remote implications of 
decisions (Shi 2004a:33) 
The failure of traditional economic approaches to incorporate long-term implications 
is a recurring criticism of the field.  Most democratic political systems elect decision-
makers for three to five year terms, and in terms of being re-elected, is has tended to 
be decisions that have short to medium term outcomes that receive most attention, 
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whilst outcomes with long time horizons—more than one human lifetime—are 
ignored.  One of the economic theories that reinforce such a focus is the practice of 
discounting economic costs and benefits, a practice that ‘strongly favours projects 
with short-term benefits and long-term costs, often (though not always) with highly 
negative environmental effects’ (Goodland and Ledec 1987).   
The pre-eminence of a positive time preference rate (articulated by discounting) for 
all monetary and non-monetary rewards is treated by most economists as rational, 
optimising behaviour.  It has been critiqued in the ecological economics literature as 
a ‘numerical way to operationalise the value judgement that the near future is worth 
more than the distant future and that beyond some point the worth of the future is 
negligible’ (Philibert 2003).  A critical limitation of discounting identified by Costanza 
and Daly (1987:4) is that at best it ‘only reflects the value of the future to the 
presently existing members of [our] species…the value of future life to the future 
beings themselves does not enter the calculation’. 
2.4.8 Complete, interactive and descriptive 
Ecological economics is described as being complete, interactive and descriptive in 
contrast to the partial, mono-disciplinary and analytical approach of conventional 
economics.  Traditional economics applies a reductionist approach to understanding 
complex problems, rather than a holistic approach that attempts to integrate 
disciplinary approaches into a transdisciplinary perspective ‘that contains a realistic 
conception of the dynamics of human–environmental interactions…[such] a  
conceptual framework consistent with reality is a necessary prerequisite for effective 
policy-making’ (Shi 2004a:33). 
2.4.9 Concrete and specific 
As a policy science, ecological economics is context-sensitive and action-
oriented (Shi 2004a) 
Ecological economics grounds itself in the analysis of real situations, rather than the 
application of idealistic abstractions that are so common in traditional economics.  
While traditional economic approaches tend to use the same tools for every problem, 
irrespective of the possible unsuitability of such tools, EE attempts to tailor specific 
transdisciplinary approaches to problems. 
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2.4.10 Physical and biological indicators 
Nature is the economy's life-support system and by ignoring it we may 
inadvertently damage it beyond repair (Costanza and Daly 1987:3) 
One of the basic tenets of EE is that human systems are subsets of the larger 
ecological system, that is, the economic system is a subset of the social system, 
which in turn is a subset of the environmental system, shown in Figure 4.  This 
hierarchy does not mean that society and economy have to be sacrificed to the 
environment, but that they are subject to the natural environment, which supplies 
physical inputs and absorbs wastes (Low 2003).  
Ecological System 
Social System 
Economic System 
 
Figure 4: Nested economic, social and ecological systems 
(Low 2003:17). 
Ecological economics is determined to integrate economic and ecological systems 
into a new paradigm.  While ecologists ‘are generally concerned with predicting the 
impact of human activity on natural ecosystems, but not with understanding and 
predicting human behaviour in the context of natural ecosystems’ (Costanza and 
Daly 1987:2), it is also true that economists focus on monetary systems in isolation 
from natural ecosystems.  A holistic approach requires the use of physical and 
biological indicators (see Simon 2003), as well as monetary indicators. 
2.4.11 Multidimensional evaluation 
Economic goods and the environment cannot be reduced to a common 
measure neither dollars or anything else and thereby added together 
(Hamilton 1994:63) 
Traditional welfare economics typically uses a single policy tool for evaluation, cost-
benefit analysis, but such a tool has the obvious limitations alluded to above, namely, 
that it only looks at monetary indicators, whilst a plethora of relevant non-monetary 
indicators may exist.  Multi-criteria evaluation advocates ‘taking into account a wide 
range of assessment criteria’ (Munda 2003) and has shown its usefulness as a tool 
for conflict management (for examples see Beinat and NIjkamp, 1998 and Romero 
and Rehman, 1989 cited in Munda 2003).  One approach to multidimensional 
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evaluation of sustainability is triple bottom-line assessment, an approach that 
suggests that the criteria to be evaluated for sustainability are not limited to 
economics. 
2.4.12 Integrated models with cause-effect relationships 
(Almost) nothing is exogenous (Sterman 2002:505) 
Typically economic modelling in the neoclassical paradigms exists removed from 
other modelling such as modelling of the physical sphere or socio-cultural modelling.  
Ecological economics suggests that these different models should be integrated, and 
such an approach fits well within system dynamics modelling, discussed in Section 
2.5.1. 
2.4.13 Bounded individual rationality and uncertainty 
The neoclassical approach suggests that the best solutions are those which 
maximise utility or profit, but ecological economics suggests that this is a problematic 
approach because ‘not all values can be quantified in monetary terms at the same 
level of precision’ (Costanza and Daly 1987:5).  Further, the neoclassical paradigm 
assumes that individuals make rational decisions based on perfect information.  
Nobel prize-winning psychologist Daniel Kahneman has shown that ‘one dollar is not 
the same as another.  In the minds of most people, a dollar’s value varies with 
circumstances’ (Kahneman 2002; Gittins 2002).   It must be recognised that there are 
limits to individual rationality, contrary to the neoclassical paradigm, and that there is 
uncertainty and imprecision in all analyses.  It is important that decision makers are 
cognisant of any such inherent imprecision, and in particular the ‘Partial quantification 
trap’ in which ‘precisely expressed values dominate decision making processes 
because less precisely expressed values are difficult to fit into models’ (Costanza 
and Daly 1987:5-6).  It must also be recognised that ‘All knowledge is politically 
situated - boundaries and limitations must be recognised’ (Daly 1998).  Lastly, from a 
psychological point of view, decision-making is often not done in a rational and utility 
or profit maximising way; the prime example of this is the principle enunciated by 
Clyde Coombs: ‘good things satiate and bad things escalate’ (Dawes 1988:186), 
illustrated in Figure 5.  This skews behaviour such that people will avoid negative 
outcomes more than they will seek positive outcomes.  This principle contrasts 
Chapter 2: Theoretical Concepts 
Page 53 
somewhat with the concept of decreasing marginal returns in classical economics, 
which assumes decreasing returns for both negative and positive outcomes. 
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Figure 5: ‘Good things satiate, bad things escalate’ 
(Dawes 1988) 
Kahneman (2002;  see also Gittins 2002, and collected works of Kahneman at 
http://ideas.repec.org/e/pka60.html) has demonstrated further evidence of 
‘irrationality’ when dealing with economics, including six key findings, namely: 
• Money isn't fungible: one dollar is not the same as another 
• People are loss averse, not simply risk averse 
• People are more concerned with changing wealth rather than its 
absolute level 
• People can't ignore ‘sunk’ costs (i.e. incurred costs that can't be un-
incurred) 
• People often ignore opportunity costs 
• People seldom order preferences consistently and have difficulty 
making comparisons between three or more things 
Kahneman argues that people are not ‘wilfully irrational or capricious’, but that the 
human mind has limited capacity to store and process information (Kahneman 2002; 
Gittins 2002). 
2.4.14 Environmental ethics 
It has been claimed that under the neoclassical paradigm ethics are removed from 
decision-making; 'doing the right thing' has no utility (Hamilton 1994). 
Robyn Eckersley (1992) discussed the place of environmental ethics whilst 
discussing the rise of an ecocentric or ecology-centred ethic, in contrast to the 
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anthropocentric approach of conventional economics which is almost entirely 
utilitarian and functional with respect to the natural world.  Hamilton reiterates this 
when he says 
Although its more obtuse adherents are prone to deny it, neo-liberalism is 
based on a particular philosophy of value.  Instrumental value theory 
maintains that, while humans are valuable in and of themselves, the 
nonhuman world is valuable only in so far as it contributes to the well 
being of humans.  Thus the natural world has only instrumental value 
(Hamilton 2003:191) 
The philosophical position of ecological economics is such that humans are placed 
squarely within the natural world and are a part of it, and it is no longer tenable that 
humans and the natural world are treated as separate; as Costanza states, 
‘integrating ecology and economics is increasingly important as humanity's impact on 
the natural world increases.  Current paradigms in both fields are too narrow’ 
(1987:1), and again, ‘Modern economics has declared that our species should get an 
ever-increasing share’ of the world's carrying capacity, which is problematic as it 
ignores the value of other species to us in ‘maintaining life-support systems’ and 
‘ignores the intrinsic value of other species’ (Costanza and Daly 1987:3). 
There must be something deeper to the growth imperative that explains 
why apparently rational people cannot accept that small sacrifices made 
now to protect the environment will produce long-term benefits for the 
economic system many so desperately want to preserve, quite apart from 
the wider goal of protecting environmental systems for their own sake 
(Hamilton 2003:185) 
What is called for then is a new environmental ethic, one that incorporates a more 
diverse set of values than are currently acknowledged. 
2.4.15 Historical models, irreversible effects, entropy 
The entropy concept…allows economics to relate to its biophysical basis, 
and yields insights about that relation which are not available otherwise… 
…[it] creates a unifying perspective on ecology, the physical environment, 
and the economy…[and] allows [incorporation] of physical driving forces 
and constraints in models of economy-environment interactions…It is 
essential for understanding to what extent resource and energy scarcity, 
nature’s capacity to assimilate human wastes and pollutants, as well as 
the irreversibility of transformation processes, constrain economic action 
(Baumgärtner 2003:4) 
The concept of entropy has been extended from its typical position in theoretical 
physics into the ecological economics philosophy and is relevant in different ways 
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and at different levels of abstraction (Baumgärtner 2003).  Nicholas Georgescu-
Roegen (cited in Costanza et al. 1997a:58) suggests that entropy is analogous to 
sand in an hourglass that cannot be turned over.  The sand equates to energy, and 
while it is in the upper chamber of the hourglass, is available to do work.  Once the 
sand falls to the bottom of the hourglass, it can no longer do work, even though it still 
exists (since energy can be neither created nor destroyed).  The lesson EE draws 
from this metaphor is that some events are irreversible; once the sand flows from the 
top to the bottom, it can never flow back up (remembering that the hourglass cannot 
be turned over).  Such irreversibility is in sharp contrast to traditional economics that 
considers most if not all processes as reversible.  Ecological economics also 
suggests that events occur in historical time, not in the repeatable, chronological time 
of abstracted a-historical models. 
This is particularly relevant for decisions made regarding the extractive exploitation of 
natural resources, even though those natural resources may be nominally regarded 
as ‘renewable’.  Because those resources exist within a historical context, the 
changes that are wrought upon the system are in effect irreversible; they will never 
exist in their previous state at this point in time.  It is in part because of this issue that 
it is important to implement the precautionary principle when dealing with any longer-
term potentially irreversible change to natural resource systems. 
2.4.16 The precautionary principle 
The precautionary principle is often cited in government rhetoric with regard to the 
conservation and exploitation of natural resources, as well as in business and 
industrial situations.  For example, Australia’s Intergovernmental Agreement on the 
Environment states that the precautionary principle should be used to inform 
policymaking and program implementation, and that: 
Where there are threats of serious or irreversible environmental damage, 
lack of full scientific certainty should not be used as a reason for 
postponing measures to prevent environmental degradation. 
In the application of the precautionary principle, public and private 
decisions should be guided by: 
 i) careful evaluation to avoid, wherever practicable, serious or irreversible 
damage to the environment; and 
 ii) an assessment of the risk-weighted consequences of various options 
(Environment Australia 1999) 
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This interpretation of the precautionary principle is the one most often encountered 
when the term is invoked, namely, that the precautionary principle is needed because 
there is a lack of ‘full scientific certainty’ (Morris 2000). 
However, dealing with this principle as applying only to scientific knowledge 
demonstrates a lack of understanding of what this principle entails, particularly given 
that ‘some scientists have a deep rooted unease about the precautionary principle…’ 
(MacGarvin 1993:5).  The precautionary principle can be seen as a prerequisite for 
sustainability, which is fundamentally a ‘moral and value-oriented issue...and cannot 
successfully be addressed as if it were simply a scientific or technical issue…’ 
(Kruger 2001:175). 
The precautionary principle is defined as 'a caution or care beforehand: a measure 
taken beforehand' (Chambers dictionary 1983 edition, quoted in MacGarvin 1993:4).  
This definition does not imply that the sole source of the need for this caution is 
scientific uncertainty, and whilst this definition outlines what the principle is, a ‘precise 
operational definition of the precautionary principle has remained elusive’ (Harding 
and Fisher 1993:1).  Indeed, as MacGarvin claims, the ‘really challenging part of the 
precautionary principle is not so much in defining the concept but working out how to 
implement it’ (1993:7). MacGarvin also argues that the precautionary principle should 
be seen as a political concept, a ‘policy or managerial tool dealing with uncertainty’, 
rather than as a scientific concept (1993:5).   
The precautionary principle can perhaps be better understood when several key 
elements are drawn from different authors.  The first approach informing the need for 
a precautionary principle suggests that mistakes that need to be addressed are made 
in three ways: through ignorance, uncertainty and corrupted science (MacGarvin 
1993). 
Ignorance, used in its technical sense, provides a severe challenge to policy makers, 
because it requires them to make plans to deal with things they don’t know about, 
and that they don’t know they don’t know about.  Many of the environmental 
problems that we now face were created from ignorance.  One of the tasks policy 
makers have to plan for is how to prevent analogous situations, about which we 
currently know nothing, arising in the future (MacGarvin 1993). 
Uncertainty is the ‘aspect people usually have in mind when they refer to the 
precautionary principle’ (MacGarvin 1993:6), and includes such things as knowing 
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that complex ecologic-economic dynamics can have catastrophic patterns (Rosser 
2001), but not knowing when, where or how severe the detrimental events of such 
patterns will be.  Such uncertainty is most commonly dealt with by  ‘giving the 
environment the benefit of the doubt and by identifying areas for further research that 
are expected to provide results in the short-term’ (MacGarvin 1993:1). An example 
might include knowing that the risk of forest fire is increased with global warming, but 
being uncertain how much the risk has increased. 
Corrupted Science is used in the technical sense describing a situation where a 
scientific stand is driven by criteria set from outside the field.  ‘At its most extreme 
scientific caution is overruled by commercial or political concerns’ (MacGarvin 
1993:6).  An example might include a scientist who is funded by a particular company 
only producing results, or reaching conclusions from their research, that indicate that 
the risk of forests fires does not increase with global warming, because the company 
directors fear such conclusions would reduce profits or harm their company’s share 
price. 
Another approach to the precautionary principle is that it involves uncertainty and risk 
(Harding and Fisher 1993:6).  Harding and Fisher suggest that there are three types 
of uncertainty: technical, methodological and epistemological. 
Technical uncertainty is the uncertainty that most people associate with the 
precautionary principle.  This has been described above. 
Methodological uncertainty ‘occurs when there is conflict over what is the appropriate 
method to derive an answer’.  This conflict may be between two experts from 
different disciplines but can also occur ‘between two in the same discipline 
disagreeing over the exact method used’ (Harding and Fisher 1993:6) 
Epistemological uncertainty is ‘concerned with the nature of knowledge, its methods, 
limits and appropriateness to a particular situation’.  This is the uncertainty created by 
the indeterminacy of both environmental problems and scientific theory.  It is an 
example of ‘not knowing what we don't know’ (Harding and Fisher 1993:7) 
MacGarvin claims that ‘issues of uncertainty tend to be tangled up with those of 
ignorance’ (1993:6), and this can be seen to be an intermingling of two types of 
uncertainty, technical uncertainty and epistemological uncertainty.  Further, 
researchers attempting to reduce uncertainty usually concentrate on single issues, or 
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work within single disciplines, ‘without attempting to untangle the interactions’ 
(MacGarvin 1993:2). 
It is also important to recognise that while technical uncertainty can be reduced, the 
‘socio-political context in which this uncertainty is embedded will ensure that 
ignorance and indeterminacy will remain’.  That is, uncertainty can never be 
eliminated (Harding and Fisher 1993:9). 
Harding and Fisher (1993:9) suggest that ‘because of gross indeterminacy, science 
becomes a very blunt tool for problem-solving’.  This can be understood when 
uncertainty is framed as an epistemological problem, since science operates with an 
objectivist epistemology, and from a positivist theoretical perspective. 
It is because of perspectives such as this that MacGarvin argues that the 
precautionary principle is a ‘political rather than a scientific concept’ (1993:5).  He 
states that this should not be interpreted as a derogatory comment, even though 
some people suggest the influence of politicians' on environmental policy is negative.  
He suggests that perhaps the precautionary principle should be termed a managerial 
or policy concept, to avoid the use of ‘loaded’ language.  In the application of the 
precautionary principle, Harding and Fisher (1993:5) state that a ‘threshold’ exists 
'where there are threats of serious or irreversible damage', but that this threshold is 
not necessarily an objective matter of fact, even after it has been crossed, and hence 
such a threshold must be socially constructed.   
A distinction needs to be made between uncertainty, which does not necessarily 
involve potential loss, and risk, which involves potential loss, but for which the 
probabilities are unknown.  It is conceivable that the differences in emphasis here 
arise from the disciplines from which these concepts come.  Scientific uncertainty 
presumably comes from a philosophical approach that tends not to assign monetary 
worth, whilst risk may come from a legal standpoint for which such judgements are 
endogenous (Harding and Fisher 1993). 
Within a holistic framework, then, the precautionary principle is in a sense catering for 
unidentified externalities that must become internalised, and that may have positive 
or negative impacts, and identified internalities that have negative impacts of known 
or unknown severity. 
The precautionary principle has been attacked by those seeking to retain the old 
status quo by being stigmatised as ‘unscientific and unquantifiable and therefore to 
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be excluded from consideration’.  Juxtaposed with this view are the observations that 
most non-science disciplines ignore scientific uncertainty as an aberration, and it is 
not well understood by decision makers (Harding and Fisher 1993:6).  However, 
rational arguments are not necessarily scientific and being labelled as non-scientific 
does not invalidate an argument (MacGarvin 1993).  Moreover, scientific arguments 
are not invalidated because they incorporate a degree of uncertainty.  As Harding 
and Fisher (1993:6) state, ‘the precautionary principle demands a dramatic paradigm 
shift in that uncertainty should be recognised but not used as a reason for inaction.’. 
The concept of the precautionary principle has not arisen from a single field or body 
of literature.  It has come to us from the legal profession, from management, from the 
environmental movement and from various sciences and these ‘differences in opinion 
over the principle's disciplinary foundations will translate into different views 
regarding its operation’ (Harding and Fisher 1993:3).  Since the concept of threat is 
not only scientific, but is in part socially determined, a transdisciplinary approach to 
the process of applying the precautionary principle is required (Harding and Fisher 
1993:5).  Harding and Fisher also feel that over time the: 
discussion will evolve from reductionist, discipline-based analysis through 
to an holistic and transdisciplinary approach, reflecting our attempts to 
grapple with understanding the multifaceted nature of uncertainty and to 
design appropriate decision-making and management responses for 
dealing with it (Harding and Fisher 1993:2) 
The approach for dealing with wicked problems, discussed in Section 2.3, has many 
similarities to the application of the precautionary principle suggested here, and 
Harding and Fisher suggest the problems of uncertainty and threats cannot be dealt 
with by a purely technical approach (Harding and Fisher 1993:11). That is, 
application of the precautionary principle is not a ‘tame’ problem.  Application of the 
precautionary principle requires a similar approach to that suggested for ‘wicked 
problems’, namely: ‘enhanced participation through recognition of a broad array of 
stakeholders; transparency of the decision making process; recognition of an 
emphasis on the level and nature of uncertainty; [and a] transdisciplinary approach’ 
(Harding and Fisher 1993:11).  These two ideas are more than superficially similar.  
We can suggest that the precautionary principle is in a sense imbedded within the 
approach needed to address wicked problems, and that any attempt to address 
wicked problems is incomplete without an explicit attempt to address the issues of 
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the precautionary principle, namely threats, ignorance, scientific corruption, and 
technical, methodological and epistemological uncertainty. 
2.4.17 Summary 
Salient concepts from the field of ecological economics then are: 
• the need for studies to take a transdisciplinary approach; 
• the recognition of complexity as a driving factor and explanation for 
observed behaviour; 
• the need for a wide-focus, holistic view; and 
• the need to adopt a precautionary approach because of the irreversible 
effects that policy decisions create. 
Important to making appropriate policy and management decisions, then, are 
approaches that integrate these different considerations.  System dynamics is 
explored in the following section; it provides methods for the integration of these 
considerations.   
2.5 System dynamics 
Is system dynamics science, engineering, or applied mathematics?  Is it a 
social science?  Is it a philosophy?  Is it a form of consulting, a theory of 
action?  Is it hard or soft?  The difficulty in answering this question 'what is 
system dynamics' arises not because we don't know which of these things 
it is, but because it is all these things and more (Sterman 2002:503). 
System dynamics (SD) as a field originated with authors such as Jay Forrester 
(1961) working at the Massachusetts Institute of Technology, applying the concepts 
of feedback control theory to industrial systems, and springs from the broader field of 
systems thinking, to which a number of authors have contributed (see van der Lee 
2002). 
Researchers and practitioners in the field formed an international association that 
has produced the journal System Dynamics Review since 1985, and international 
meetings have been held annually since 1986.  Coyle (1977 p 2, quoted in Ford 
1999:12) defines system dynamics as 
…a method of analysing problems in which time is an important factor, 
and which involves the study of how a system can be defended against, or 
made to benefit from, the shocks which fall upon it from the outside world 
[it is] that branch of control theory which deals with socio-economic 
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systems, and that branch of management science which deals with 
problems of controllability 
 A natural attribute of systems thinking is that unlike reductionist fields of enquiry, 
which speak of externalities or confounding factors that need to be eliminated from 
analyses, to a systems thinker the components which impact on or are impacted 
upon by the system are part of that system, because ‘(almost) nothing is exogenous’ 
(Sterman 2002:505).  System dynamics does not deal strictly with quantitative or 
qualitative data.  The holistic perspective of SD means that both numerical data as 
well as unmeasured or ‘soft’ variables are included in models if they are important 
(Sterman 2002:523). 
John Sterman, one of the leading authors in the field, states that the systems that are 
best suited to system dynamics analysis have dynamic complexity (Sterman 2000).  
He describes such systems as being: 
• Dynamic—the system in question is in a state of change or flux, with 
movement within variables of the system, and frequently not in a state 
of equilibrium. 
• Tightly coupled—changes in variables in one part of the system are 
strongly connected to other parts of the system, so that every change 
has an effect; 
• Governed by feedback—simple rules of ‘cause and effect’ are 
insufficient for explaining the behaviour of the system, since the effect 
of one part becomes the cause of another, and the effect of that part 
becomes the cause of the next, and so on, until eventually the ‘effect’ 
feeds back into the original ‘cause’.  This feedback can be likened to 
the age-old quandary as to which came first, the chicken or the egg.  
We do not know which came first, and in fact, it is irrelevant.  What 
does matter is that as the number of eggs increases, the number of 
chickens increases, and as the number of chickens increases, the 
number of eggs increases, and conversely for decreases in eggs and 
chickens.  Simple feedback is illustrated in Figure 6 and can have the 
effect of creating so-called vicious or virtuous cycles through positive 
feedback, or balancing cycles through negative feedback. 
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Figure 6: Feedback loop 
• Non-linear—the effect is not proportional to cause.  This descriptor is 
drawn from complexity theory (see Section 2.3.5), where it is observed 
that systems do not behave in a linear fashion as might be expected, 
but increase or decrease at a greater rate than the apparent ‘cause’ 
would indicate. 
• History dependent—many actions are irreversible; when something 
has been done, it cannot be undone.  The observed parameters within 
a system are due to the history of that system. 
• Self-organising—systems in which agents within the system become 
ordered over time without intervention from outside the system. 
• Adaptive—agents within the system change over time. 
• Counter intuitive—cause and effect are distant in time and space, such 
that the ‘cause’ of a change in a system variable may not be apparent.  
One such anecdotal example is a hospital suffering problems with 
overcrowding and a lack of beds.  In the rush to discharge patients 
early to free-up beds, ill people were being released before they were 
fully recovered, and were returning a few days or weeks later either 
with the original ailment or complications.  The counter intuitive solution 
to the problem was to keep patients in for longer. 
• Policy resistant—Systems that are dynamically complex and detail 
complex (complicated) are very difficult to amend using the usual 
simple tools available to most policy-makers.  This can be due to 
dynamic complexity, where systems exhibit attributes as described 
above, all of which make simple policy tools almost ineffectual, or due 
to detail complexity (also known as complicated systems) which have 
so many variables that knowing which variables are more important 
becomes difficult.  Effects may be due to many small variables acting 
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in unison or sequence, and which are hard to tackle with simple policy 
tools. 
• Characterised by trade-offs—high leverage policies may cause a 
problem to become worse before it becomes better, while low leverage 
policies may produce transitory improvement before making a problem 
worse.  Gains in one part of a system may be offset by losses in 
another.  One example of this is when taking a triple bottom line 
approach to sustainability.  Political or business decisions may seek to 
maximise economic sustainability, but in the process may compromise 
environmental and/or social sustainability, and conversely decisions to 
maximise environmental sustainability may compromise economic or 
social sustainability.  
The predominant method used in system dynamics is quantitatively articulated 
system dynamics computer modelling, to the point where the method and the field 
are sometimes seen as synonymous.  Of course, quantitative computer modelling is 
not the only method used in system dynamics and qualitative and non-computer 
modelling are also important approaches, and for many quantitative computer 
models the first steps is the creation of qualitative system models.  Gill (1993) 
suggests that the SFM (Section 2.6.1) is equivalent to qualitative SD modelling, and 
is the first step to the integration of IE and SD.  This is discussed further in Section 
2.7; system dynamics modelling is explored below. 
2.5.1 Systems Dynamics Modelling 
System dynamics modelling is used extensively in the field of system dynamics, and 
embedded within it is systems theory.  Computer models are used as a tool in the 
visualisation and investigation of consequences of policy decisions within a system.  
These computer models act as virtual experiments with which to test various potential 
outcomes of a range of different decisions within the system.  The creation of models 
has long been established as a valid methodological approach, and is not limited to 
highly sophisticated, computerised techniques.  Broadly speaking models can be 
classified into a wide variety of types, and Figure 7 shows one classification of types 
of models, and suggests that the models which most realistically represent behaviour 
are models which fall into the area of system dynamics, that is, abstract, dynamic, 
non-linear models. 
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Figure 7: Classification of models 
(From Forrester 1961:49) 
Such models in particular aid in elucidating the outcomes of far removed changes 
within a system on specific variables, and in the public policy setting, allow policies 
that may have maximum leverage to be identified.  Complicated systems involving 
interacting social, cultural, economic and environmental variables typically prove 
difficult to analyse and subsequently to make appropriate policy decisions that lead to 
sustainable outcomes.  Systems dynamic modelling goes some way towards 
providing a robust approach with which to choose between competing policies.  The 
development of models to support robust approaches for decision-making has a long 
history, with one of the earlier recorded of such tools appearing in 1772, when Ben 
Franklin wrote to Joseph Priestley on the subject of Prudential algebra.  Simply put, 
this technique is a list of ‘pros’ and ‘cons’, and decisions are made on the weighted 
average of reasons for and against.  Explicit tools such as this are required because 
in general ‘people make poor intuitive global judgements when the factors are 
incomparable’ (Dawes 1988:202), and what's more, people making such global 
intuitive judgements make poorer decisions than they think they do (Dawes 1988).  In 
highly complicated, dynamic systems, where ‘the right decision’ arguably does not 
even exist (see Section 2.3), developing policy and making decisions may benefit 
from sophisticated and powerful tools such as system dynamics modelling. 
The notation of system dynamics modelling was developed by Forrester (1961) in his 
book Industrial Dynamics, and many of the conventions he described are now used 
throughout the field.  A number of commercial computer software packages exist for 
system dynamics modelling, including ithink/STELLA (isee Systems, formerly High 
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Performance Systems), Powersim (The Business Simulation Company) and Vensim 
(Ventana Systems, Inc.).  These packages use the conventions developed by 
Forrester, although some of the names and symbols vary.  The names and symbols 
that are used in this thesis are those that are used by ithink.  A selection of these 
symbols is shown in Figure 8 and their meanings are shown in Table 7. 
STOCK
FLOW
CONVERTER
DECISION PROCESS
CONNECTOR
SYSTEM 
BOUNDARY
INFORMATION
CONNECTOR
 
Figure 8: Symbols and names of SD model components used in ithink 
 
Table 7: Descriptions of SD model components used in ithink 
Component Description 
Stock 
Stocks, symbolised by a box, are accumulations.  They collect 
whatever flows into them, net of whatever flows out of them.  
They are sometimes described as a bathtub, which holds 
whatever flows into it until it flows out again. 
Converter 
Converters hold values for constants, define external inputs to 
the model, calculate algebraic relationships, and can hold 
graphical functions.  It converts inputs into outputs 
System boundary 
All models have boundaries, and here they are represented by a 
cloud, where stuff comes from or goes to when its movement is 
no longer the concern of the model.   
Flow 
Flows, symbolised by a stop-cock, can be thought of as 
controlling the flow of stuff into and out of a stock.  If a stock is a 
bathtub, flows are the water pipes in and out.  They may be uni-
directional or bi-directional. 
Connector 
Connectors connect model components.  Connectors cannot 
affect stocks directly; they can only change the magnitude of a 
stock through a flow. 
Information connector Information connectors are connectors that carry information. 
Decision diamond 
Decision diamonds represent a decision, and can only be 
connected using information connectors, but may deliver actions 
or information to other components. 
These symbols and their use in the construction of SD models is further discussed 
and demonstrated in Section 5.3.4. 
There are a number of important principles to observe when developing system 
dynamics models, articulated by Sterman (2000), namely: 
• A model should be developed explicitly to solve a problem, or to 
improve the performance of the system, not to model the system.  
Essentially, all models should be firmly grounded in the reality of the 
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current situation.  ‘Questions to be answered precede model design’ 
(Forrester 1961:60) 
• Any project should have modelling integrated from the very beginning.  
Often a project is begun to improve the current situation, and modelling 
begins only after some action has already been taken. 
• Why modelling is needed must be explicitly asked and answered from 
the very beginning. 
• Modelling is not a panacea for all problems.  A variety of methods and 
methodologies may be appropriate for the problem in question. 
• From the very beginning of the project, focus needs to be on 
implementation of the model and the learning derived from it. 
• For best results, modelling should be an iterative process of joint 
inquiry.  Those involved in the problem and those involved in modelling 
it should explore the problem and be engaged in the modelling process 
together. 
• Following from the previous principle, so-called ‘black box modelling’ 
should be avoided.  Such approaches can be an impediment to 
learning and the resolution or improvement of problems (see Evans 
2004). 
• Confidence in the model should be built through a continuous process 
of testing.  This testing works to improve the model, since ‘the purpose 
of model testing is to improve, not prove, a model’ (Robinson 1980 
p264 quoted in Ford 1999:179) 
• Preliminary models should be developed as soon as possible.  Since 
learning is an important outcome of the modelling process, that 
learning should be begun as early as possible. 
• The boundary of the model is more important than a large amount of 
detail.  One of the strengths of SD modelling is to capture so-called 
externalities, and make them endogenous, even though they may not 
be well understood.  
• Wherever possible expert modellers should be used, rather than 
novices.  Although much of the current system dynamics modelling 
software is relatively easy to ‘drive’, a thorough understanding of the 
theory and paradigm of SD modelling is important to the development 
of an appropriate and fully functional model. 
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• It must be recognised that the implementation of the findings of and 
learning from the SD modelling process continues beyond the initial 
project.   
Perhaps the most important impact of SD modelling, but only briefly touched upon 
above, is the potential for such modelling to affect learning and attitude change.  
Most people have not been taught to think in terms of systems or systems dynamics, 
but rather in linear cause-and-effect terms (see Figure 9). 
 
Goals 
 + 
Situation 
Problem Decision Results 
 
Figure 9: Linear event perspective 
(Redrawn from Sterman 2000) 
One of the tasks of SD modelling, then, is to work to facilitate learning, a task 
advocated by a number of authors (such as Doyle 1997; Blann et al. 2000; Booth 
Sweeney and Sterman 2000; Sterman 1994; 2000; 2002; 2002; Evans 2004).  
Sterman (1994) suggests that attempts at extending systems thinking will fail unless 
they include tools to articulate and map complex issues and beliefs, formal methods 
to assess those maps and methods to sharpen reasoning and group processes and 
overcome defensive attitudes.  The integration of the social fabric matrix (SFM) with 
system dynamics (SD) modelling may go some way towards addressing these issues 
(see Roderic A. Gill 1993; 1996b). 
The SFM is a tool that forms part of the holistic policymaking framework called 
Institutionalist Policymaking (Hayden 1993b). Integration of the SFM with SD implies 
that both should be included within this holistic framework; Section 2.6 explores the 
heterodox field of institutional economics, including the institutionalist policymaking 
framework, the use of the SFM, and its integration with SD modelling. 
2.6 Institutional economics 
The policy science and policy-making literature has exploded since the 
1960s, yet that literature continues to practically cry out for what 
institutionalists have to offer -- an integrated transdisciplinary approach to 
the social and policy sciences (Hayden 1993b:284) 
The field of institutional economics began in the early twentieth century, based 
primarily upon the writings of Thorstein Veblen (1898; 1899). Continuing in the 
tradition of Veblen, John R. Commons (Institutional Economics 1931), Simon S. 
Kuznets, and Clarence E. Ayres (The Theory of Economic Progress 1st ed. 1944, 4th 
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ed. 1996), expanded the field in several directions (Street 1987).  Whilst the writings 
in the field are diverse, and do not share an integrated body of theory (unlike 
neoclassical and Marxian economics (Wilber and Harrison 1978:72)), institutionalists 
have engaged in a twofold task of critiquing standard economic theory and 
developing explorations of social phenomena (Wilber and Harrison 1978:71) from a 
holistic perspective.  The holistic viewpoint of institutional economics contrasts 
sharply with that of neoclassical economics.  ‘Institutionalists...see much of modern 
economics as incapable of explaining the real world’ (Wilber and Harrison 1978:64), 
and question why orthodox economic theory is so prevalent despite its failure to 
produce accurate factual predictions and to explain the nature of social reality (Wilber 
and Harrison 1978:66-67).  Myrdal (1978:773-774) argues that the theme common to 
all institutionalist writings is the recognition that ‘even if we focus attention on specific 
problems, our study must take into account the entire social system’.  In seeking to 
define what institutional economics is, at the general level it is holistic, systemic, and 
evolutionary, focusing on the pattern of relations among parts of a coherent whole, 
that can only be understood in terms of the whole, with changes in the patterns of 
relations seen as the ‘very essence of social reality’ (Wilber and Harrison 1978:71) 
Institutional economics is a field which offers insight into resolving wicked problems 
(see Section 2.3) because when dealing with considerations of power, conflict, 
distribution, social relations, non-market institutions and processes, and (so-called) 
non-rational human behaviour, all of which play significant roles in contributing to 
such problems, the holistic concept is more useful than standard economics (Wilber 
and Harrison 1978).  Formal models of standard economics can have a place in 
wider holistic analyses. However, the a-historical universal generalisations and 
reductionist approach of standard economics makes it ill suited as an approach for 
finding solutions to such problems.  Indeed, the identified limitations of the 
institutionalist approach—the lack of precision, the need to continuously monitor by 
reference to observation, cases, and examples, subjectivity, impreciseness and 
generality that make definitive verification of hypotheses impossible (Wilber and 
Harrison 1978:83-84)—can actually been seen as strengths when dealing with 
wicked problems.  Even the criticism that institutionalists often use qualitative instead 
of quantitative methods (Myrdal 1978:776) highlights the usefulness of the 
institutionalist approach over neoclassical economics, which omits qualitative data 
even when they are highly relevant.  The explicitly subjective approach of institutional 
economics reinforces that usually unacknowledged truth that there are no 
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disinterested or objective researchers.  The choice of methods implies prior 
valuations, those valuations determine our approaches to a problem, the choice of 
models, selection of observations, presentation of our conclusions, and ‘the whole 
pursuit of a study from beginning to end’ (Myrdal 1978:778-779). 
In recent decades a so-called neo-institutionalist school has developed, with authors 
such as F. Gregory Hayden (1982c; 1982b; 1982a; 1983; 1988; 1993a; 1993b; 1995; 
2003; 2004), Paul D. Bush (1983; 1987; 1993) and Michael Radzicki (1988; 1989; 
1990; 2003a; 1993) attempting to add methods for quantitative analyses to the 
toolbox of the institutionalists (Roderic A. Gill 1993).  Radzicki has explicitly sought to 
integrate institutional economics and system dynamics (see Section 2.5 (and 
Radzicki 1988; see also Roderic A. Gill 1993; 1996b; Radzicki 2003a)).  Institutional 
economics implicitly incorporates systems thinking: ‘there is no one basic factor; 
everything causes everything else [and there is an] interdependence within the whole 
social process’ (Myrdal 1978:774). 
The usual approach of institutionalists consists of constructing tentative 
interpretations of a particular case study by consulting a wide variety of data such as 
previous case studies, survey data, and personal observations, then verifying the 
pattern model by expanding it and filling in more details (Wilber and Harrison 
1978:75-77).  The work of Hayden in developing the Social Fabric Matrix, explored in 
Section 2.6.1, seeks to provide a framework within which this construction becomes 
systematised, making patterns more obvious and providing a coherent framework for 
analysing data, while at the same time providing a conceptual framework within 
which to understand system behaviour.  He has gone further and developed a 
framework for the entire process of institutionalist policymaking, which contextualises 
theoretical policy research and the SFM as part of an integrated holistic approach.  
This approach is discussed in Section 2.7.  The theory and application of the SFM is 
discussed in detail in the following section. 
2.6.1 The Social Fabric Matrix 
The Social Fabric Matrix (SFM) is a theoretical framework for institutional analysis 
synthesised by Hayden from the work of Thorstein Veblen, Clarence Ayres, Karl 
Polanyi, Walter C. Neale and Marc R. Tool.  Veblen (1899) described a dichotomy 
between social ceremony and technology, with which to conceptualise economic 
issues. Ayres (1996) expanded on this concept to include philosophy, in particular 
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instrumentalism.  Polanyi (1957) expanded the areas of concern in Veblen’s model to 
emphasise the environment and determined that social ceremonies could be divided 
into values, beliefs and attitudes, whilst technology consisted of tools and skills.  
Neale (1980) expanded this model even further to include the need for social 
legitimacy criteria, and Tool (1977; 1979) argued that social legitimacy for policy 
judgements comes through participatory democracy.  From this conceptual position, 
Hayden (1982c) developed a method for systematically uncovering the relationships 
between these components of the institutionalist paradigm. The original incarnation 
of the SFM by Hayden included five main categories: institutions, values, beliefs, 
technology and environment.  These categories are embedded within the 
instrumental philosophy that recognises sufficiency, participatory democracy and 
social legitimacy criteria as an overarching guide to the analysis of the system 
(Hayden 1982c) but are not explicitly included as components in the matrix. The 
arrangement of the SFM is such that all components are listed vertically from i1 to in, 
and listed again horizontally from j1 to jn, with components in the ith row ‘delivering’ to 
‘receiving’ components in the jth column (Hayden 1982c) (see Table 8). Through this 
arrangement, all connections that exist can be systematically explored and when 
relationships are identified, they can be articulated.  This contrasts with ad hoc 
approaches, which do not systematically uncover possible relationships.  Once a 
delivery has been identified using the matrix, that delivery is explored and articulated.  
It is important to stress that the matrix in itself does not explain relationships; it is 
used to uncover them systematically.  It is similar to an input-output matrix in form, 
but Hayden describes the SFM as a ‘non-common-denominator matrix without 
common flow properties’ (1993b).  Essentially, this means that the matrix is 
instrumental in the elucidation of relationships, independent of whether those 
relationships involve the transfer of energy, pollution, dollars, water, or beliefs.  The 
systematic arrangement of the matrix means that researchers are forced to consider 
the presence or absence of a delivery of every component with every other 
component. 
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Table 8: Social Fabric Matrix 
 j1 j2 … jn 
i1     
i2     
…     
in     
Hayden visualised the relevance of his approach as addressing the institutionalist 
paradigm by allowing analysis of patterns of reciprocity, redistribution, and exchange 
(Hayden 1982c:653) and ‘closing the gap’ between the institutional perspective and 
many system techniques, for example digraph theory (see Roderic A. Gill 1993) and 
network analysis (Hayden 1982c:654).  In his later work Hayden (1993b) expands 
upon this set of categories to include Cultural Values, Societal Beliefs (Norms), 
Personal Attitudes, Environment, Technology and Institutions.  These categories will 
be defined here, while specific components will be articulated in Section 4.4. 
Cultural values are ‘shared prescriptive or proscriptive beliefs about ideal modes of 
behaviour and end states of existence that are activated by, yet transcend, object 
and situation’ (Rokeach 1980).  They are ‘cultural criteria or evaluative standards for 
judgment with regard to what is ideal…the ultimate criteria in the sense that they are 
above institutions and people’ (Hayden 1988).  Hayden stresses that values in the 
sense that he uses the word are not the same as many other entities referred to as 
values.  They are not ‘desires, motives, pleasures, beliefs, attitudes or tastes’; they 
are not determined by ‘instrumental valuing, discretionary decision-making, nor 
technological change…nor measured by price’; they can not be prioritised, added-up 
or functionalised (Hayden 1988).  They are transcendent.  The total number of 
cultural values is very small, yet the beliefs guided by those values number in the 
thousands (Hayden 1988). 
Societal beliefs are ‘any expectancy concerning existence, evaluation, prescription-
proscription or cause’ (Rokeach 1980), and as such they are activity and institution 
specific. 
Personal attitudes are a  
…relatively enduring organization of existential, evaluative, prescriptive-
proscriptive and causal beliefs organised around an object or situation, 
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predisposing one to respond a) preferentially to the object or situation b) 
discriminatingly to all persons perceived to vary in their attitude to object or 
situation and c) differentially to social controls or pressures intended to 
coerce expression to specified positions towards object and 
situation…responses are instrumental realization of societally originating 
values. (Rokeach 1980) 
Hayden (1988) argues that people have values, beliefs and attitudes, and these are 
usually tightly connected.  As an example of the connectivity between attitudes, 
beliefs and values, a utilitarian cultural value could produce a belief that the worth of 
a tree lies in its direct use, which could lead to the attitude that trees should be cut 
down now to make houses.  Contrastingly, a utilitarian cultural value could also 
produce a societal belief that the worth of a tree lies in the option to use it, which in 
turn leads to the attitude that trees should not be cut down now because they will be 
needed to make houses in the future.  As this example demonstrates, one cultural 
value may be linked to a number of beliefs, and in turn to a number of attitudes.  
Hayden (1993b) also delimits tastes as inconsequential attitudes, which he states 
does not mean they do not have a profound effect on individuals, however they are 
capable of being changed without having ‘a deleterious effect on the social structure 
or belief system’ (Hayden 1993b:311).  They are subsumed here as a subset of 
attitudes. 
Determining a definitive set of human values, beliefs and attitudes would be a 
gargantuan task, and arguably is beyond the scope of any researcher to do, but 
offered here is a set of possible components that would allow for the analysis of the 
case study presented in Chapter 4.  A specific set of beliefs, values and attitudes will 
be articulated in Section 5.3.1 for use in the construction of a SFM for the case study 
presented in Chapter 4. 
 
Hayden suggests that there are only around dozen or so cultural values (1988), and 
offers six Western cultural values that have persisted for centuries (1993b), namely  
• Strong dominion of nature by humans; 
• Atomistic conceptualisation; 
• Extensive hierarchical relationships of authority and power;  
• Flowing time (e.g. passing time is wasted, doing things faster is better); 
• Dualistic thought (e.g. heaven and hell, good and evil, labour and 
capital, demand and supply, profit and cost); and 
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• Dynamic expansiveness (i.e. growth and creation are good). 
Some of these values are apparent in a classification of human values towards 
nature, shown in Table 9. 
Table 9: Human values of nature 
(Abstracted from Kellert by Perlman and Adelson 1997) 
Underlying values Definition 
Utilitarian Practical and material exploitation of nature 
Naturalistic Satisfaction from direct experience or contact 
with nature 
Ecologistic—scientific Systematic study of structure, function, and 
relationship in nature 
Aesthetic Physical appeal and beauty of nature 
Symbolic Use of nature for metaphorical expression, 
language, expressive fulfilment 
Humanistic Strong affection, emotional attachment, love for 
nature 
Moralistic Strong affinity, spiritual reverence, ethical 
concern for nature 
Dominionistic Mastery, physical control, dominance of nature 
Negativistic Fear, aversion, alienation from nature 
These values can be seen as embedded in a large number of belief statements, such 
as those put forward as explaining the dominance of market capitalism (Hamilton 
2003:192).  The word ‘worth’ is substituted here for ‘value’ in the original.  The 
different meaning of the words ‘value’ and ‘values’ can make some statements 
difficult to deconstruct, but typically ‘value’ means ‘monetary worth’, while ‘values’ 
means ‘cultural values’ (see Elkington 2001 for a discussion of value and values).  
Some belief statements and their embedded values include: 
• ‘the natural world is subordinate to humans’ (dominionistic) 
• ‘[the worth] of nature is measured by its [worth] in the market’ 
(utilitarian) 
• ‘physical resources provide economic [worth]’ (dominionistic) 
• ‘multiplying the volume of goods in the marketplace improves human 
life’ (dynamic expansiveness) 
• ‘human life has intrinsic [worth]’ (humanistic)  
While not all beliefs consist of statements of worth, a great many do, and as criteria 
for judgement these statements of worth allow individual humans to choose between 
one object and another, based on the degree of worth attributed to them.  A selection 
of categories of worth, or value beliefs, is presented in Table 10, together with 
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statements that might be attached to such beliefs, which may be regarded either as 
simple statements or as attitudes. 
Table 10: Different categories of worth that maybe attributed to a huge tree 
(Modified from Perlman and Adelson 1997:45) 
Category Example statements 
Direct use worth Once we cut it down and run it through a woodchip mill it 
will make many tonnes of woodchips 
Amenity worth I am inspired every time I see a huge tree 
Existence worth I have never seen a huge tree but I get a real pleasure 
out of knowing that they still exist 
Indirect use worth This tree is sequestering many tonnes of carbon which is 
helping to hold off global climate change 
Option worth Several years from now we might want to cut it down to 
make some great houses 
Bequest worth I get a warm feeling knowing that someday my 
grandchildren will see a huge tree 
Transformative 
worth 
My view of the world and my life changed the first time I 
saw a huge tree 
Negative worth This tree is worthless: the sooner it is bulldozed the 
better. 
These underlying values of humans towards nature may be inserted into a matrix 
with the social beliefs or norms of worth derived from them, such as in Table 11.  
Important to note is that whilst some underlying values may be responsible for 
multiple norms of worth, some norms of worth are derived from different values in 
different individuals.  Whilst values may account for multiple beliefs, Hayden (1982c) 
states that beliefs may not account for multiple values. 
Perlman (1997:41) suggests that ‘values and assessments of worth’ of the natural 
environment are very changeable, citing the example of change from the negative 
worth of wolves in the USA in previous centuries, to having a very high worth 
currently placed in such animals.  This can be understood within the institutionalist 
paradigm as a change in attitudes, through a ‘reorganization’ of the beliefs that 
individuals within social institutions hold. 
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Table 11: Beliefs or norms of worth and possible embedded cultural values 
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Natural environment is in one sense easy to visualise, and at the same time difficult 
to conceptualise.  The natural environment is not separate and compartmentalised 
away from humans; but as illustrated in Figure 4, social and economic systems exist 
as subsets of the ecological system.  ‘The natural environment is a whole system 
process’ (Hayden 1993b:311).   
Technology is defined as tools, skills and knowledge, and affects the environment, 
production requirements and social relationships.  Changes in technology can 
change institutional relationships, affecting beliefs, attitudes, and environmental 
interactions.  
Institutions are defined by three characteristics: patterns of activities; rules giving 
activities repetition, stability and order; and ‘folk views’ (Neale 1987).   
Whilst it is possible to suggest that every component could deliver and receive from 
every other component, in refining the SFM Hayden (1988) argues that not all 
relationships are possible.  Values deliver to beliefs, and only beliefs can deliver to 
values.  Beliefs deliver to institutions, which in turn deliver to beliefs, to personal 
attitudes, to technology and to the natural environment.  Personal attitudes, 
technology, and the natural environment deliver to institutions and institutions are 
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positioned as the most important part of the institutional system, facilitating and 
mediating the transfer of almost all components.  These possible relationships are 
conceptually illustrated in Figure 10.  
CULTURAL 
VALUES 
SOCIAL 
BELIEFS 
SOCIAL 
INSTITUITIONS 
PERSONAL 
ATTITUDES 
TECHNOLOGY PHYSICAL 
ENVIRONMENT 
Social 
Information 
Tools, skills  
and 
Know ledge 
Criteria 
Criteria 
Conformance 
information 
Criteria 
Reponses 
Directives 
Direct 
experience 
Criteria 
Environmental 
substance 
Waste 
Technology 
 
Figure 10: Allowable relationships in the Social Fabric Matrix 
(Modified from Hayden 1988; 1993a; 2004) 
It is argued here that the social fabric digraph that Hayden created to reflect these 
limitations can be expanded to include another delivery relationship: the natural 
environment delivering direct experience to personal attitudes (shown as a dashed 
line).  Such a delivery relationship reflects the impact that exposure to the natural 
environment can have on personal attitudes, which may then in turn influence social 
institutions, and can eventually affect social beliefs and cultural values.  Such a 
delivery can be thought of in one sense as an epiphany, ‘any moment of great or 
sudden revelation’ (Wilkes and Krebs 1988).  The impact of environment is also 
consistent with the position of Polanyi, who saw it as essentially the ‘process of 
interaction between man and his environment’ (quoted in Hayden 1982c:641). It is 
through this experience of the environment that individual personal attitudes can 
change, thus altering the responses delivered to social institutions.  Examples in 
recent Tasmanian history include the voyage of Bob Brown down the Franklin River, 
an experience that for him produced a manifestation of the essence and meaning of 
the river, which changed his personal attitudes, and in turn were delivered to the 
social institutions of which he became a part (Bob Brown 2004).  Similarly, Senator 
Graham Richardson, Minister for The Environment in the Hawke-Keating Labour 
government in the 1980’s travelled to Tasmania, and received a sudden 
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manifestation of the essence and meaning of the forest, which changed his attitudes 
towards forests and forest conservation, which in turn impacted upon the policies of 
the Federal government (Bob Brown 2004). 
The earlier work of Hayden (1982c) did not explicitly articulate attitudes as a 
component of the SFM, and Gill (1993) did not include it in his analysis.  Hayden later 
included attitudes in his conceptual framework, shown in Figure 10.  He argued that 
the attitudes of individuals are influenced by directives from institutions, and that 
individuals make responses to institutions.  These responses typically act to reinforce 
the beliefs held within the social institution.  Hayden (2004) is suggesting that 
individual attitudes are only influenced by human interactions; however, human 
attitudes can change through direct interaction with the environment.  This is 
illustrated in Figure 11. 
 
Non-human 
sphere 
Environment 
Human sphere 
Values 
Beliefs 
Social 
institutions 
Technology 
Individual 
Attitudes 
Directive 
Response 
Direct 
experience 
 
Figure 11: Impact of human and non-human spheres on individual attitudes 
The environment may be seen as modifying the response(s) to directives coming 
from social institutions.  Such an interaction may also be seen as consistent with the 
belief in transformative worth of the natural environment, described in Table 10.  
The conceptualisation in Figure 10 of the possible relationships within the SFM 
means that some grid cells by default must always remain blank.  Only some 
categories of components are able to deliver to other categories of components, as 
shown in Table 12.  In a developed SFM, the grid cells for relationships between 
entire categories of components are greyed to indicate that such relationships are not 
possible. 
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Table 12: Restricted Social Fabric Matrix 
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Institutions i1 1  1 1 1 1 
Cultural Values i2 
 
1 1    
Societal Beliefs 
(Norms) i3 1 1 1    
Personal 
Attitudes i4 1   1   
Technology i5 1    1  
Environment  i6 1   1  1 
Two points that Hayden (1993b) makes regarding the integration of components are: 
• Flow levels are required to fully describe the processes 
• Real systems depend on delivery among the component parts. 
Essentially these provisions answer the contention that a researcher could simply put 
a ‘1’ in any box they liked.  The real output of the analysis using the SFM is the 
articulation of the relationships in terms of the ‘what, where, how and when, and how 
much’ of the deliveries between components.  The creation of a matrix is not the final 
output of the analysis, but rather the SFM is a systematic tool for elucidating 
relationships, and assists in defining the ‘integration of relationships’ and the 
‘dimensions of each other’ (Hayden 1982c:654). The social fabric matrix provides an 
analytical tool that integrates diverse scientific literature and diverse kinds of 
databases.  This facilitates both the description of a system and identification of 
knowledge gaps for future research, evaluation of policies, opportunities, and crises 
within the system, and the creation of a database for future monitoring (Hayden 
1993b:307). It allows the analysis of the impact of changing technology as disruption 
of institutions and beliefs is traced across relevant columns, allowing the assessing of 
direct and indirect effects and the appropriateness of new technology’ (Hayden 
1982c:654).  By indicating what beliefs are currently used to justify the activities and 
governing rules of the various columns, the matrix can help with legitimacy concerns 
by directing social psychologists to design new beliefs consistent with the needs of a 
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communitarian society, and allowing analysis of potential impacts of the substitution 
of alternative beliefs (Hayden 1982c:654).  This is important particularly when 
suggesting alternative plans for forestry since a change in attitudes and beliefs is 
required to develop new behaviour patterns, and an understanding of the actors and 
their beliefs can be developed from the matrix (Hayden 1982c:655). Finally, 
historians should be able to provide studies that compare systems at different points 
in time rather than simply tracking the chronology of events.  By comparing systems 
and the changes in systems an understanding of the evolution of a system and its 
elements for different points in the evolutionary process can be produced (Hayden 
1982c:655).  This has direct and important implications for modelling of system 
behaviour, since it provides a systematic and rigorous process through which to 
develop system models, and this has been strongly argued by Radzicki (2003a; 
1990; 1988) and Gill (1996b) as one of the great strengths of the technique.  The use 
of the SFM to develop system dynamics models will be discussed further in Chapter 
4. 
2.7 Institutionalist policymaking 
Hayden (1993b) has developed a framework within which policy may be made in an 
institutionalist (i.e. a holistic) way.  This framework articulates many steps in a 
complicated process that for most policymakers is implicit (or more worryingly, 
absent).  As an implicit process, many policymakers are unaware of the underlying 
assumptions and perspectives they bring to the process of policymaking.  Not only 
does this policymaking framework assist in the development of holistic policy, it also 
provides some insight into why many policy applications fail to deliver on their 
rhetoric, discussed in more detail in Section 7.3.  The matrix shown in Table 13 
presents a schema for the entire institutionalist policymaking process, and the 
methodology shown therein provides a holistic approach to policy development, 
including the application for ecological economics (Section 2.4) as well as creating a 
context for the application of the Social Fabric Matrix (Section 2.6.1) and System 
Dynamics modelling (Section 2.5).  It serves to crystallise and illustrate the potential 
problems of many approaches to the development of policy, including forest policy.  
For example, the criticisms by Hildyard (2001) of Indian Joint Forest Management 
and World Bank projects can be explained in the context of institutionalist 
policymaking (see Chapter 6 and Section 7.3).   
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The framework in Table 13 consists of three levels (policy, strategy and tactics, rows 
A, B and C), and ten phases (columns I through X).  Components that are adjacent 
either vertically or horizontally inform each other.  It is very important to note that this 
framework does not represent a sequence of steps that must be followed, but more 
of a schematic to more fully understand the policymaking process.  Regardless, the 
best way to progress through the policymaking process is a progression from left to 
right.  Hayden (1993b) conceived that the thorough development of institutionalist 
policymaking, itself a transdisciplinary approach (Hayden 1993b), would require the 
employment of a multidisciplinary team from the fields of policy, strategic, and 
management and administrative science.  The elements of Hayden’s policymaking 
framework to which this thesis seeks to make a contribution towards are limited—
indeed, must be limited, because each of the thirty elements of Hayden’s 
policymaking framework are in themselves worthy of a thorough investigation and 
further academic consideration.  Implementation of all elements of this framework as 
a demonstration of its applicability and utility is also far beyond the scope of this 
thesis, and arguably beyond any PhD thesis. 
2.7.1 Phases of policymaking 
In this thesis, attention is focused upon the elements shown in bold in Table 13.  
These will be discussed both in this section and in later chapters.  The elements of 
this framework will be briefly summarised below, grouped by phases.  This 
discussion also includes identification of some features of EE shown in Table 6 that 
can conceptually be integrated into the institutionalist policymaking framework. 
  
Table 13: Phases and levels of institutionalist policymaking 
(Adapted from Hayden 1993b:286-287) 
 
 I II III IV V VI VII VIII IX X  
 
 
Institutionalism Philosophy Ideology 
Problem 
definition 
Context Measurement 
Select 
Programs 
Advocacy 
Program 
Budgeting 
Socio-technical 
Change  
A Policy 
Creation of 
Knowledge 
Instrumentalism Communitarian 
Structure and 
Process 
Oriented 
Description 
Conceptual 
Framework: 
Social Fabric 
Matrix/Digraph 
Contextual 
Social 
Indicators 
Design 
Alternative 
Programs 
Advocacy 
Research 
Monetary Legal 
and Judicial 
Creation of 
Institutions 
Policy  
Sciences 
B Strategy 
Diffusion of 
Knowledge 
Problems & 
Consequences 
Utilize Holism 
Define Socio-
technical/ 
Socio-
ecological 
Setting 
Case Study 
Approach 
Determine: 
consequences, 
requirements, 
relationships, 
monitoring 
Test Alternatives 
in Social Fabric 
Matrix/System 
Dynamics 
Modelling 
Organise 
Elements and 
Symbols 
Agency 
Allocation 
Creation of 
Instrumentalities 
Strategic 
Sciences 
C Tactics 
Utilization of 
Knowledge 
Build 
Participatory 
Democracy 
Select Beliefs, 
Attitudes, Actors 
and Criteria 
Create Narrative 
and Statistical 
Style 
Computerised 
Spreadsheet, 
Modelling and 
Analysis 
Database 
Construction 
Efficiency Tests: 
Consequences 
and 
Effectiveness 
Networking and 
Lobbying 
Budget 
Requests and 
Legal Changes 
Operations and 
Procedures 
Management 
and 
Administrative 
Sciences 
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Phase I Institutionalism 
Policy: Creation of knowledge 
All knowledge is created within an a priori frame of reference, and the frame chosen 
by the investigator determines the findings of any investigation.  Therefore, frame of 
reference for knowledge creation needs to be consistent within the context of the 
problem to be solved (Hayden 1993b).  The context in which Hayden viewed this was 
that institutional economists must create knowledge in an institutional economist’s 
framework, rather than in a neoclassical economics framework.  In the context of the 
wicked problem presented in this thesis, creation of knowledge consistent with the 
nature of wicked problems is required; that is to say, the subjective nature of wicked 
problems requires that an epistemological approach that recognises the validity of 
subjective knowledge, such as the constructionist epistemology discussed in Section 
2.2, is required. 
Strategy: Diffusion of knowledge 
Having nominated the context for the creation of knowledge, the institutionalist needs 
to communicate their frame of reference (their epistemology) to others who are 
involved in the broader policymaking process. 
Tactics: Utilization of knowledge 
‘For institutionalism to play its full role in policymaking, institutionalist findings need to 
be utilised in disciplines beyond economics’ (Hayden 1993b:299); regular multi-
disciplinary interface is necessary, particularly if research findings are to be 
interpreted correctly by those in other disciplines. 
Phase II Philosophy 
Policy: Instrumentalism 
Instrumentalist policymaking has been further explored by Hayden (1995) and as a 
philosophical approach may be thought of as analogous to pragmatism (see 
Wolfenden 1999).  It is not normative, and does not insist that its theoretical 
metaphors are a reflection of ‘reality’ (in contrast to neoclassical economics, and in 
particular instrumental rationalism), but rather is a philosophy that seeks to problem 
solve as a first priority. 
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Strategy: Problems & Consequences 
As discussed above for policy, the strategic approach of an instrumentalist 
philosophy is a focus on problems and solutions, actions and consequences.  In this 
sense, this philosophical approach is consistent with the approach of ecological 
economics, which seeks to provide solutions to problems, rather than simply provide 
abstract theories. 
Tactics: Build Participatory Democracy 
Hayden (1995) sees democracy as a ‘tactical necessity’ of instrumentalism as 
presented here, especially for the ‘freedom of inquiry, open hearings, problem-
solving processes, public research universities, [and] the diffusion and utilization of 
information and knowledge’ that democracy provides.  ‘Institutionalist policymaking 
can never be as effective [in non-democratic societies,] as under conditions of 
democracy’ (Hayden 1995:303).   
Phase III Ideology 
Policy: Communitarian 
Institutionalism is an ideology, but has no predetermined socio-economic structure to 
dictate to people (Hayden 1995).  The general ideology could be categorised as 
communitarian, a belief that the ‘community, which is more than the sum of its parts 
[(that is, it is a complex emergent system, as discussed in Section 2.3.5)], has special 
ongoing needs’ (Hayden 1993b:304).  The environmental ethics, priority to 
sustainability and focus on equitable distribution of EE (Table 6) can also be 
considered important ideological policies consistent with a communitarian approach.  
Some understanding of this ideology can be gained from the perspective of Kruger 
(2001), shown in Table 4.  This view of citizens as participants in the policymaking 
process is starkly at odds with the view of consumers put forward from the 
neoclassical perspective. 
Strategy: Utilize Holism 
Since communities are considered as more than the sum of their parts, reductionist 
approaches to analyses are simply not appropriate.  The atomistic and reductionist 
approach of neoclassical economics is rejected by holism (Hayden 1995).  This 
strategy agrees with the optimal scale approach of EE. 
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Tactics: Select Beliefs, Attitudes, Actors and Criteria 
Beliefs and attitudes must be consistent with the communitarian ideology at the core 
of institutionalism (and that is, rhetorically at least, at the core of Western 
democracies).  These beliefs and attitudes are reflected by the actors, the 
operational personnel, who must share this ideology if real policy gains are to be 
realised (Hayden 1993b:306). 
Phase IV Problem definition 
Policy: Structure and Process Oriented Description 
For an instrumentalist approach to be appropriate, research and policymaking must 
be problem orientated.  Such a pragmatic approach is argued for by Wolfenden 
(1999); pragmatism is used here in the sense of ‘policy dictated by consideration of 
the practical consequences rather than by theory’ (Wilkes and Krebs 1988:899) and 
not in the philosophical sense (see Wilkes and Krebs 1988; Honderich 1995).  
Examination of the problem must be continually repeated throughout the study 
(Choates 1976, cited in Hayden 1993b), with problem definition being constructed by 
describing structure and process.  This structure and process oriented focus of a 
policymaking project is in alignment with the requirements detailed in section 2.3 for 
the approach required for dealing with wicked problems.  The problem-solving focus 
must be more on the stakeholders and the structures that allow them to interact, and 
the processes that occur within and between those structures, if an appropriate policy 
response is to be developed. 
Strategy: Define Socio-technical/ Socio-ecological Setting 
Consistent with the policy being structure and process oriented, the problem context 
must be relevant to the problem to be solved, a strategy that agrees with the EE 
approach of needing to be concrete and specific. 
Tactics: Create Narrative 
‘The problem has too often been neglected in policy research’ (Choates 1976, cited 
in Hayden 1993b); the problem definition needs to be available to tacticians in all 
phases of the policymaking process to remind them of ‘what problems they are 
attempting to solve’ (Hayden 1993b:307).  Within the context of wicked problems, this 
may not be a simple matter.  Approaches used by other researchers seeking to 
address wicked problems (e.g. Wolfenden 1999; Evans 2004) include the active 
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involvement of stakeholders in the development of a narrative; given the nature of 
wicked problems, such an approach can provide significant inroads into the 
resolution of such problems.  Within the broader framework of the institutionalist 
policymaking framework, within which Hayden visualised a large multi-disciplinary 
team of researchers, policymakers and bureaucrats being involved, this tactical 
approach involves the inclusion of all these team members in the entire process, 
such that they are involved in the process in a holistic way, rather than as isolated 
and compartmentalised  workers. 
Phase V Context 
Policy: Conceptual Framework: Social Fabric Matrix/Digraph/System Dynamics 
 The Social Fabric Matrix (SFM) is an analytical tool that integrates diverse scientific 
literature and diverse kinds of databases.  It is discussed in detail in Section 2.6.1, 
and will not be discussed further here.  This conceptualisation of policymaking 
agrees with the EE approach of being complete, interactive and descriptive (Table 6) 
Strategy: Case Study Approach 
The use of the case study approach has been discussed in some detail in Section 
1.5 as an appropriate methodology for studies such as the one being undertaking in 
this thesis.  It is also the traditional mainstay of the institutional economics approach.  
Often this has seemed to be an implicit approach by institutionalists, but Hayden 
(1993b) in the development of this framework for institutionalist policymaking has 
made explicit the reason why this approach is the most appropriate methodology. 
Tactics: Computerised spreadsheet, modelling and analysis 
Computer modelling in the sense that it is used here can mean a wide range of 
methods.  A suggested approach to the monitoring and modelling is suggested briefly 
here, but the components are discussed in much greater detail elsewhere, including 
Sections 2.5, 2.6.1 and 5.3.4. 
The method of choice suggested by Hayden (1993b) is the SFM.  This can be 
converted to a digraph, and the deliveries entered into a spreadsheet.  This process 
is illustrated in the three graphics below.  Table 14 shows a hypothetical SFM with six 
components and seven deliveries.  Delivering components are shown on the left 
hand side, while receiving components are shown across the top.  The existence of 
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deliveries between one component and another is shown by an indication in the 
appropriate cell. 
Table 14: Hypothetical SFM 
 A B C D E F 
A   1    
B 1      
C    1   
D  1   1  
E      1 
F     1  
This SFM can be converted into a digraph (Hayden 1993b; 1982c) as shown in 
Figure 12.  Such a digraph illustrates the existence of a delivery relationship between 
components due to one or more deliveries between components.  
A 
B C 
E 
F 
D 
 
Figure 12: Hypothetical digraph 
Up to this point, the SFM is used as a ‘snapshot’ of the system in question, but 
change over time is not tracked.  However, the deliveries between each of these 
digraph elements can be entered into a spreadsheet that identifies each delivery 
explicitly and the types of deliveries between them.  The components and deliveries 
may be entered into a spreadsheet where the change in these variables over time 
can be tracked, as shown in Table 15. 
Table 15: Hypothetical spreadsheet of deliveries 
(From Hayden 1993b) 
Deliveries Years/ 
Months/ 
Days 
etc 
Stuff 1 
AC 
Stuff 2 
BA 
Stuff 3 
CD 
Stuff 4 
DB 
Stuff 5 
DE 
Stuff 6 
EF 
Stuff 7 
FE 
1        
2        
n        
For the most part, the components in the SFM are not delivered to each other; the 
components deliver something to each other.  In Table 15 this is labelled as ‘stuff’.  
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This ‘stuff’ may be material, such as water, wood or toxins, or may be non-material, 
such as money, goodwill or information.  Some of these material or non-material 
flows may accumulate, or may have an immediate effect only.  The ‘stuff’ that is 
delivered between two components may be the same stuff that is delivered between 
two other components, or it may be different stuff. 
As an example of the diverse applicability of the SFM, the concept of power may be 
treated as a delivery.  Gale (1998, while commenting upon the concept of power 
within the context of ecological economics; see also Boyce 2002 'The Political 
Economy of the Environment') defines power as ‘the production of (or the capacity to 
produce) effects’. Such a definition fits comfortably within the framework of the SFM, 
where interactions, relationships and effects (also be called deliveries) are 
systematically articulated.  Gale (1998) states that ‘Social power relations 
are…fundamentally related to the structure of social institutions.’  This is essentially 
the same position adopted by Hayden (1993b; 2002) and is the reason why the 
social institutions are shown at the centre of the SFM, since they facilitate and permit 
all human power relationships.  Several typologies of power exist, such as the one 
shown in Figure 13. 
 
Figure 13:Typology of of power concepts 
 (redrawn from Wrong 1988, cited in Gale 1998) 
A simpler typology is that articulated by Bartlett (1989, cited in Gale 1998), consisting 
of simple economic power (SEP), decision-control power (DCP), and granted and 
ungranted event power (GEP and UEP); simple economic power is the only power 
type recognised by neo-classical economics.  Whether the definition of power is that 
of Bartlett, Wrong, or Gale, all can be accommodated by the SFM if the ‘delivery’ of 
‘effects’, Gale’s definition of power, is systematically articulated. 
  Hayden (1993b) suggests that flows of stuff may be statistically analysed, for 
example, or other analyses may be undertaken.  It is suggested here (following 
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Roderic A. Gill 1996b; Radzicki 1988), that the most appropriate approach is the 
integration of the SFM with system dynamics (SD) modelling.  The SD model shown 
in Figure 14 shows all of the deliveries from Table 15 in one potential configuration, 
using symbols as discussed in Section 2.5.1.  This model does not directly plot the 
existence of a delivery relationship between SFM components as shown in Figure 
12, but explicitly quantifies the flows of deliveries.   
A Stock of Stuff1
input of Stuff1
B stuff2
C stock of Stuff1
delivery Stuff1
D stock of Stuff3
D Stuff4
F stock StuffY
E Stuff6
input StuffY
delivery Stuff3
Stuff5
Stuff7
 
Figure 14: Hypothetical system dynamics model 
One of the important contributions of this approach is the streamlining of the 
diagrammatic process used to understand the system with the examination of 
behaviour change over time, through the direct integration of time series into the SD 
model structure.  This not only allows the improvement of the understanding of the 
current situation, but ‘catapults’ the researcher into Phase VI and Phase VII of the 
policymaking process (the testing of alternative policy scenarios).  The creation of an 
SD model can allow the generation of time series data that can be graphed as shown 
in Figure 15.  (The equations used to generate this hypothetical example are shown 
in Appendix G.) 
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Figure 15: Hypothetical plot of selected variables from SD model (from ithink) 
Phase VI Measurement 
Policy: Contextual Social Indicators 
Indicators for measurement must be developed that are consistent with the problem, 
the context and the ideological criteria (Hayden 1995).  The underlying premise of 
this policy is that there is no single indicator that will serve as a common denominator 
(Hayden 1993b).  This perspective agrees with EE, for which multidimensional 
evaluation is needed to measure adequately systems for which policies are being 
developed (Table 6).  Hayden suggests that social indicators are needed here, 
because ‘all useful measures are social’ (Hayden 1993b:318).  However, to embrace 
the holistic approach of IE and EE, indicators that are physical and biological (Table 
6) must also be embraced.  It is argued in this thesis that the multi-category approach 
of TBL, that is, economic, ecological and social indicators, is a useful metaphor for 
measurement of holistic policies, and is suitable to serve as a starting point for the 
development of contextual social indicators   
Strategy: Determine: consequences, requirements, relationships, monitoring 
Hayden suggests that four classes of indicators need to be considered: 
consequence, requirement, relationship and monitoring.  Consequence indicators 
reflect direct and immediate policy impacts.  Requirement indicators are those things 
that the institutional arrangement requires externally to function.  Relationship 
indicators are measures of linkages and networks, and congruency among system 
elements.  Monitoring indicators are selected to provide baseline information and are 
particularly useful following policy initiatives. 
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Tactics: Database Construction 
The integration of these multiple variables is streamlined using the SFM, digraph and 
SD models developed in Phase V.  Data used to populate these models can be 
made readily available for all stakeholders to view, interrogate and consider.  Such 
an approach utilising SD modelling has already proved successful in the changing of 
mental models of stakeholders in contentious environmental resource issues, 
demonstrated by Evans (2004) and Wolfenden (1999), particularly when integrated 
with Phases IV through VII. 
Phase VII Select Programs 
Policy: Design Alternative Programs 
This phase of the policymaking process is the one that can be most important in the 
resolution of environmental problems.  Frequently, policymaking is approached by 
diving headlong into this phase of the process, and as such can deliver policy 
outcomes that are much worse than the original policy, particularly if all alternative 
policies seek to ‘make the world fit into a neoclassical mould’ (Hayden 1993b:320).  
Hayden contends that explicitly and actively working through Phases I through VI of 
the policymaking process will produce better alternative policies at this phase, than if 
those previous phases are implicit (particularly Phases II and II: philosophy and 
ideology) or absent (Phases IV, V and VI: problem definition, context and 
measurement).  A number of alternative approaches to forestry have been examined 
in Chapter 6, and these are further examined as suitable alternatives to current 
practices in Sections 4.4 and 7.6, utilising the strategies outlined below. 
Strategy: Test Alternatives in Social Fabric Matrix/System Dynamics Modelling 
Having designed an alternative policy to address the problems identified in Phase IV, 
and put into context and measured in phases V and VI, Hayden (1993b:321) 
suggests that the implications of this alternative policy need to be explored through  a 
series of scenarios.  The tool of choice that Hayden suggests is the Social Fabric 
Matrix, and digraph.  The work of Radzicki (1988; 1990) and Gill (Roderic A. Gill 
1996b) has shown that this approach can be extended to include the use of SD 
modelling for scenario testing, and this approach is arguably a much more robust 
technique than the use of the SFM alone.  This approach is also consistent with EE, 
which seeks integrated models with cause and effect relationships. 
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Tactics: Efficiency Tests: Consequences and Effectiveness 
It is suggested under Phase V that the development of a SD model from the SFM 
can fast track the process of analysing alternative policies.  The ease with which an 
alternative policy can be developed and tested is illustrated in Figure 16.  This 
hypothetical SD model has the same components as the model shown in Figure 14, 
but the relationships between them have been changed.  The system indicators 
explicitly identified in Phase VI are graphed over time, as shown in Figure 17 and 
compared to Figure 15 are significantly different.  (The equations used to generate 
this example are shown in Appendix G.) 
A Stock of Stuff1
input of Stuff1
B stuff2
C stock of Stuff1
delivery Stuff1
D stock of Stuff3
D Stuff4
F stock StuffY
E Stuff6
input StuffY
delivery Stuff3
Stuff5
Stuff7
 
Figure 16: SD model of alternative hypothetical policy 
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Figure 17: Graph of variables of alternative hypothetical policy 
The remaining three Phases are not the primary concern of this thesis, but some 
discussion is still required for completeness. 
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Phase VIII Advocacy 
Policy: Advocacy Research 
Having designed and tested an appropriate alternative policy, the adoption of that 
policy requires the integration, combination and repackaging of basic research in 
order to persuade, and the use of a ‘citizen task force’ is one of the best ways of 
pursuing advocacy research (Hayden 1993b). 
Strategy: Organise Elements and Symbols 
Advocacy requires ‘organisation, organisation, and more organisation’ (Hayden 
1993b:323) to make sure that all those who need to know about the alternative policy 
developed and tested in Phase VII get to hear, see and understand the new policy 
and its implications and benefits.  ‘Advocacy is the important linkage between policy 
research and the adoption and implementation of new programs’ (Hayden 1993b). 
Tactics: Networking and Lobbying 
The active and conscientious use of lobbying and networking is the tactical approach 
by which the advocacy of new policy programs is typically achieved. 
Phase IX Program Budgeting 
Policy: Monetary Legal and Judicial 
Once an alternative policy has been accepted, allocation of money, statutory 
changes, administrative changes and new judicial rulings are required to bring the 
policies to fruition (Hayden 1993b). 
Strategy: Agency Allocation 
All appropriate agencies need to be included in this process to ensure social beliefs 
and programs are delivered to the correct clients (Hayden 1993b) 
Tactics: Budget Requests and Legal Changes 
Hayden (1993b) argues that accountants, auditors and fiscal analysts need to share 
the ideology outlined in Phase III to ensure that the policy alternatives developed 
through this institutionalist policymaking process are not subverted by people trapped 
within the ‘iron cage’ of instrumental rationalism (Weber 1947 cited in Roderic A. Gill 
2004) so common to neoclassical economics.  
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Phase X Socio-technical Change 
Policy: Creation of Institutions 
The creation of new institutions is the final phase of the institutionalist policymaking 
framework, but unfortunately, it seems that many organisations and governments in 
particular, undertake the creation of new institutions as the first phase of their policy-
making process: 
…we tend to meet any new situation by reorganising: and a wonderful 
method it can be for creating the illusion of progress while producing 
confusion, inefficiency and demoralisation (Petronius Arbiter, 210 BC) 
While undoubtedly, the creation of new institutions and institutional arrangements is 
required for the resolution of many problems, to undertake such a reorganisation in 
the absence of Phases I to IX of the policy-making process can lead to greater 
problems than it solves. 
Strategy: Creation of Instrumentalities 
The focus of this element is on ‘specific programs that need to be accomplished and 
strategies to make them a reality’ for the creation of instrumentalities (Hayden 
1993b:327). 
Tactics: Operations and Procedures 
Care must be taken at this stage to once again heed Hayden’s caution regarding the 
necessity of appropriate ideologies in those people who are responsible for 
implementing policy changes (Hayden 1993b:305).  Particularly important is the role 
of line managers, who may have learned ‘the system’ (Hayden 1993b:327) and may 
be unwilling or unable to implement processes needed for new policies to become 
established. Relevant here are theories and praxis regarding ceremonial dominance 
(Bush 1983; Roderic A. Gill 1993), organisational learning (Smith 2003), and the 
changing of mental models (see Evans 2004; Doyle 1997; Sterman 2002; 1994), but 
once again, such considerations are not the primary focus of this thesis. 
2.7.2 Understanding policymaking failures 
Hayden (1993b) uses the institutionalist policymaking framework to explain why 
many attempts at introducing new policies fail. Many of these projects and policies 
are begun at the implementation phase, columns VIII, IX and X in Table 13.  Hayden 
identifies two such common approaches, the bureaucratic approach and the pseudo-
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strategic approach.  The bureaucratic approach is ‘practical’, and consists only of 
cells C-IX and C-X in Table 13.  It is unconcerned with higher-level beliefs or basic 
research, applying a one-size-fits-all approach.  The pseudo-strategic approach 
consists only of cells B-VIII, B-IX and B-X in Table 13.  It designs strategies ‘without 
being concerned whether strategies have either a research base or operational 
feasibility’; it is implemented by ‘political types who are [unconcerned] with ideology 
or research’ (Hayden 1993b).  These approaches can be seen in the critical 
comments made by Hildyard et al. (2001) of India’s JFM (see Section 6.7).  The 
framework in Table 13 serves to crystallise and illustrate the potential problems of 
many approaches to the development of forest policy, such as Indian JFM, and 
World Bank projects (Hildyard et al. 2001).  Many of these projects and policies put 
the ‘cart before the horse’ because they are begun at the implementation phase, 
columns VIII, IX and X. 
2.7.3 Summary 
The most important mechanism needed for establishing the type of system argued 
for in this chapter, that is, one that will best address the wicked problems identified in 
Section 2.3 is the application of a holistic approach to policy development as 
suggested by Hayden (1993b).   
The application of such a holistic approach is predicated, of course, upon there being 
a policymaker at the appropriate level who has a desire to tackle a wicked problem in 
a novel way.  For example, someone with a strong latent commitment to holistic 
reflexive policymaking may come to a position where that commitment may be 
realised; alternatively, a long-term policymaker may simply want to ‘try something 
different’.  It is in a situation such as this that the institutionalist policymaking 
framework may be an appropriate tool for allowing policymakers at, say, the State 
and Federal government level to, if they so choose, develop policy in a holistic and 
reflexive way, and in the process resolve a wicked problem they have been trying to 
address. 
As discussed above, the constraints of this study mean that the demonstration of this 
policymaking framework can not be fully developed here; in Hayden’s own words, 
‘Formulating criteria for an instrumentalist policy framework is a huge research 
undertaking’ (Hayden 1995).  The overall insight that the framework provides is two-
fold: it provides for the explicit identification of necessary stages in the real-world 
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development of policy.  It also provides a framework for policy research, with each of 
the 30 elements in Table 13 indicating a potential area for research.  It is with this 
second insight in mind that further discussion of this framework will be undertaken in 
the following chapters.  Thus, the flow of these chapters will follow the pattern of the 
institutionalist policymaking framework; that is, having defined the framework herein, 
and having argued that it is a robust approach for the development of policy for the 
resolution of wicked problems, the approach will be reflected in the structure of this 
thesis, as illustrated in Figure 18.  Each chapter will include a modified version of this 
diagram to enable the contributions of that chapter towards the understanding and 
use of this framework to be contextualised.  
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Figure 18: Position of Chapter 2 relative to thesis structure and institutionalist 
policymaking framework 
The first three phases of the framework have been discussed to various degrees in 
this chapter, and various phases as shown will be examined in Chapter 3, Chapter 4, 
Chapter 5 and Chapter 6 for the case studies examined, and overarching discussion 
of the phases examined will be made in Chapter 7. 
2.8 Chapter Review 
The aims of this chapter were to: 
•  to provide a theoretical background with which to underpin a greater 
understanding of the wicked problem of forestry; 
• to articulate suitable theoretical perspectives from which to analyse 
forestry arrangements; 
Chapter 2: Theoretical Concepts  
Page 96 
• to explicate methodologies with which to analyse forestry 
arrangements; 
• to articulate a policymaking methodology that will allow new forest 
policies and management systems to be developed in a holistic way 
Section 2.3 provided an overview of the concept of wicked problems and argued that 
the source of such problems lies in the underlying values, beliefs and mental models 
that people hold.  Traditional forms of regulation play a role in reinforcing these 
paradigms (Section 2.3.2), and are themselves reinforced by these paradigms.  
These traditional forms of regulation are subject to the problem of regulatory capture 
(Section 2.3.3), which also reinforces the negative aspects of the traditional natural 
resource paradigm, and generates distrust, ‘the black heart of wicked problems’.   
Environmental discourses (Section 2.3.4) were identified as a complimentary way of 
understanding complex environmental issues, and in particular, why wicked problems 
can seem so intractable. 
Chaos and complexity theory (Section 2.3.5) were introduced both to explain why 
environmental and wicked problems can be so difficult to comprehend, and to offer 
some suggestions as to how such problems may be approached. 
Ecological economics (Section 2.4) was presented as providing the theoretical 
perspective from which this study is viewed and a framework which provides context 
for most of the arguments, in particular the priority of sustainability, and holistic 
perspective.  It was introduced as a transdisciplinary concept, and recommended as 
a suitable approach to complex and unpredictable environmental problems such as 
the issue of forestry. 
System dynamics was examined in Section 2.5.  It is a field that is based on systems 
thinking and utilises systems dynamics modelling (Section 2.5.1), a method that is 
instrumental in affecting greater understanding of systems, and for testing scenarios 
of different possible futures to aid in policy planning.  Development of SD models is 
aided by the use of the SFM, which systematically uncovers relationships, which can 
then be used to build the models. 
Institutional economics (Section 2.6) also provides a holistic approach to policy and 
environmental problems, and in the SFM (Section 2.6.1) provides a method for 
analysis of underlying values, beliefs and attitudes that can lead to the wicked 
problems observed for forestry policy and management.  It provides a direct and 
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systematic approach for analysing these systems, and aids in the conceptualisation 
of the interrelations within the system. 
Hayden’s institutionalist policymaking framework (Section 2.7) is proffered as a 
holistic policymaking methodology for the integration of ecological economics, 
system dynamics and institutional economics, using in particular the SFM as the 
central systematic tool and analytical perspective.  This framework reflects an 
epistemological, theoretical and methodological framework through which the 
resolution of wicked problems may be facilitated.  This framework for the resolution of 
wicked problems is a conceptual binder for the following chapters of this thesis, and 
the presentation of chapters roughly follows this framework. 
The following chapters of will proceed to further the aims of this thesis, covering the 
following areas: 
Chapter 3 will explore the institutional arrangements of forestry in Australia, outlining 
a number of problems at the international and Australian levels. 
Chapter 4 will present the major case study, forestry in southern Tasmania.  This will 
include the development of a simplified social fabric matrix and an accompanying 
digraph. 
Chapter 5 will analyse the case study using the SFM, the methodology that is the 
centrepiece of the institutionalist policymaking analysis. 
Chapter 6 will explore several theoretical areas of forest management.  These will 
inform the presentation of a number of examples of forestry approaches that have 
alternative institutional arrangements as a possible example of the kinds of 
approaches that may emerge from the actual application of the institutionalist 
policymaking framework in the forestry domain. 
Chapter 7 will synthesise an alternative policy approach to forestry within the 
institutionalist policymaking framework and demonstrate the application of this 
framework. 
Chapter 8 will present a review of thesis objectives and how they have been met; 
discuss the implications of this study, and the possible future research work that may 
continue from this study. 
  
Chapter 3 
Institutional Framework 
The public does not trust industry with long-term tenure in Crown forests.  
Industry is not motivated to manage the resource unless it sees some 
opportunity to capture a competitive advantage.  Management by Crown 
agencies has proven too susceptible to local pressure and to political 
(public) whim to be a realistic alternative for the long term.  Breaking this 
three-way impasse is essential to progress in renewable resource 
management (Baskerville 1995) 
3.1 Aims for this chapter 
The aims for this chapter are: 
• To outline generic issues of forestry;  
• To outline the institutional framework that exists for forestry at the international 
level; and  
• To outline the current institutional framework for forestry that exists within in 
Australia at the National and State levels. 
3.2 Introduction 
This chapter will examine forestry in the context of international, national and state 
institutions, identifying some of the generic problems and issues of forestry.  Section 
2.3 provided context for many of the issues of forestry; shifting paradigms, mistrust 
and disconnection of the community from the policymaking and management 
processes of forestry were discussed.  Based in part upon the arrangements and 
approaches explicated in this Chapter, the methodology articulated in 2.7 for the 
holistic development of forest policy will be used to analyse current institutional 
arrangements and formulate an alternative policy and management response for 
Australia and in particular for southern Tasmania.  Figure 19 illustrates the 
contribution of this chapter to the structure of this thesis, relative to the institutionalist 
policymaking framework. 
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Figure 19: Position of Chapter 3 relative to thesis structure and institutionalist 
policymaking framework 
The study of institutional arrangements has been shown to be pivotal in attempts to 
understand interactions in complex systems (Roderic A. Gill 1993) and improve 
natural resource management (Imperial 1999).  Institutional analysis was developed 
as a tool to explore the complicated interactions that occur between institutions—
governments, communities, companies—in such a way as to identify relationships 
that may lead to the precipitation of circumstances that a system may be 
experiencing.  This chapter contributes to the application of this methodology in the 
following ways. 
It will examine the broad issues of forestry, some of which have already been 
discussed in Section 1.2 and Chapter 2.  In particular the international situation with 
respect to forestry will be examined (Section 3.3) and the current arrangements in 
Australia at the Federal (Section 3.4) and State (Section 3.5) levels will be explicated, 
consistent with Phase IV of the institutionalist policymaking framework shown in 
Figure 19 (cf. Section 2.7). 
3.3 International context 
Forests exist on every inhabited continent and on countless isles and archipelagos 
around the world, and have provided for humans and been embedded within human 
culture from the earliest times.  The world’s forests can be divided roughly into two 
broad categories, tropical and temperate forests.  The issues facing these different 
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categories of forests are different largely because of the differences of the countries 
in which they exist.  Temperate forests exist essentially in developed countries, while 
tropical forests are found almost exclusively in developing countries.  The primary 
type of forest found in Australia is temperate forests, and these are the forests upon 
which Australia’s forestry industry is based; temperate forests are the focus of this 
study.  Temperate forests are unequally distributed around the world, and while 
forestry is important in Australia, for its land area Australia does not have a lot of 
forest.  Both the USA and Canada are larger than Australia, but have substantially 
larger areas of forest.  Similarly, Finland, Japan and Sweden are significantly smaller 
than Australia, but have comparatively larger areas of forest.  Total areas of forest for 
each of these countries are shown in Figure 20. 
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Figure 20: Areas of forest in different countries (in millions of hectare) 
(Data from FAO 2005) 
It is salient to note that Russia and Brazil have more area of forest than all the other 
countries in Figure 20 combined.  Previous definitions of Australia’s forests were 
based on an earlier concept of forests that excluded woodlands (seeFerguson 1996).  
This definition is not as broad as that used in the Montreal Process (see Section 
3.3.4), and the broader definition of forests used therein meant that Australia’s area 
of ‘forest’ suddenly increased in 1992 from 43 million ha to 162 million ha (Dargavel 
2004).  
A definition of forests is provided in the Australian Forestry Standard (Standards 
Australia 2003), and in the National Forest Policy Statement (NFPS) (Commonwealth 
Government 1992); these definitions are identical except for the clauses identified 
below.  A forest is: 
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An area, incorporating all living and non-living components, that is 
dominated by trees having usually a single stem and a mature or 
potentially mature stand height exceeding two metres [‘5 metre’: NFPS] 
and crown cover or potential crown cover of overstorey strata about equal 
to or greater than 20  per cent [‘30  per cent’: NFPS].  This definition 
includes Australia’s diverse native forests and plantations, regardless of 
age.  It is also sufficiently broad to encompass areas of trees that are 
sometimes described as woodlands.  [‘The focus of this Statement 
excludes woodlands’: NFPS] 
These slight differences in definition essentially mean that woodlands (by definition 
shorter and sparser than ‘forests’), which are explicitly excluded from the NFPS, are 
included in the Australian Forestry Standard.  For further detail regarding 
classification of forests in Australia see, for example, The Vegetation of Australia 
(Beadle 1981). 
Conservation of the world’s biodiversity requires a strong focus on forest 
conservation and management, since forests support a majority of the world’s 
terrestrial taxa.  This includes 65% of all types of terrestrial organisms, and the 
highest percentage of types of birds, invertebrates and micro-organisms in any 
environment (World Commission on Forests and Sustainable Development 1999, Gill 
1995, Erwin 1982, Majer et al 1994 and Torsvik et al. 1990, cited in Lindenmayer and 
Franklin 2002).  
Forests in many regions of the world have become the theatre of the ‘resource war of 
the 20th century’ (Franklin 2003:1).  This war between stakeholders and politicians 
has developed mainly over the past 30 years, between preservation (conservation) 
and exploitation for reasons suggested in Section 2.3.  It may be argued that forests 
have increasingly come to be seen by those following neoclassical economics ideas 
as factories for the production of timber and wood fibre (Gale 2000).  The goal of 
forest management has become the maximisation of ‘net present value’, consistent 
with the model of the global market place, with international trading in commodity 
wood products (Franklin 2003), and particularly woodchips, with peak prices in the 
period 1985-90 (McCall 2003).  During this same period, politicians started to come 
together to specifically address environmental concerns, primarily from the 
perspective of the sustainability discourse (see Section 2.3.4).  This was catalysed by 
landmark documents and agreements on sustainability such as the Brundtland report 
(‘Our Common Future’, World Commission on Environment and Development 1987), 
and the UNESCO (United Nations Educational, Scientific and Cultural Organisation) 
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World Heritage Convention, adopted in November 1972, which seeks to protect 
natural and cultural heritage that is: 
…threatened with destruction…by changing social and economic 
conditions which aggravate [traditional causes of decay] with even more 
formidable phenomena of damage or destruction (UNESCO 1972). 
The rise of this new discourse has led to a decade of environmental summits, 
agreements and conventions that have put sustainability onto the international 
agenda. 
3.3.1 Summits, agreements, and conventions 
The United Nations Conference on Environment and Development (UNCED), also 
known as the Rio Earth Summit, met in 1992 and produced and adopted a number of 
documents regarding the environment and development.  The most significant was  
the Agenda 21 document, which details ‘strategies and measures aimed at halting 
and reversing the effects of environmental degradation and promoting 
environmentally sound and sustainable development throughout the world’ 
(International Development Research Centre 1993).  Chapter 11 of this report deals 
with deforestation, and the Forest Principles appendix specifically deals with a 
changing focus for forest policy and management.  This appendix states that: 
Forest resources and forest lands should be sustainably managed to meet 
the social, economic, ecological, cultural and spiritual needs of present 
and future generations.  These needs are for forest products and services, 
such as wood and wood products, water, food, fodder, medicine, fuel, 
shelter, employment, recreation, habitats for wildlife, landscape diversity, 
carbon sinks and reservoirs, and for other forest products (United Nations 
1992). 
3.3.2 Commission on Sustainable Development 
Following the Rio Earth Summit in 1992, the United Nations established the 
Commission on Sustainable Development (CSD) to ensure effective follow up after 
the conference.  Australia made commitments under the Agenda 21 framework, and 
reports yearly to the CSD on the progress made towards the goals set out in that 
document as outlined below. 
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3.3.3 Convention on Biological Diversity 
This convention seeks the conservation of biological diversity, the sustainable use of 
its components and the fair and equitable sharing of the benefits arising out of the 
utilization of genetic resources (CBD 2005).  Australia ratified this treaty in 1993, and 
developed the National Strategy for the Conservation of Australia's Biological 
Diversity to implement this convention (see below). 
3.3.4 Montreal Process 
The Montreal Process is a voluntary working group formed in 1994.  It has 12 
members (with areas of forest): The Russian Federation (755 million ha), Canada 
417.6 million ha), United States of America (300.8 million ha), China (159 million ha), 
Australia (156 million ha), Argentina (34 million ha), Chile (33.8 million ha), Mexico 
(30 million ha), Japan (25 million ha), New Zealand (7.9 million ha), Republic of 
Korea (6.6 million ha) and Uruguay (1.1 million ha) (Montreal Process 2005).    
Members of the Montreal Process report annually on their country’s progress on a 
set of agreed indicators of forest sustainability.  This group of 67 indicators are 
grouped into the following criteria: 
• Biological diversity 
• Productive capacity 
• Ecosystem health and vitality 
• Soil and water resources 
• Global carbon cycles 
• Socio-economic benefits; and 
• An effective legal and institutional framework.  
Part of Australia’s response to this process has been the development of a set of 
sub-national criteria for forest sustainability, developed by the Montreal Process 
Implementation Group (MIG 1998).  Phase VI of the institutionalist policymaking 
process articulated in Section 2.7 involves the development of appropriate indicators 
for monitoring the impact of policy changes.  Some of the Montreal Process 
indicators may be useful for this phase (see Working Group on Criteria and Indicators 
for the Conservation and Sustainable Management of Temperate and Boreal Forests 
2000) 
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3.3.5 Other international conventions and organisations 
A number of other international conventions and organisations have an impact upon 
the institutional setting for forestry in Australia, but many of these may not have a 
direct bearing upon the system being examined in this thesis.  Their inclusion and 
thorough examination is beyond the scope of this study, but they are mentioned here 
to help to outline the complicated and diverse international framework within which 
this localised Australian study is based.  A selection of these international 
conventions and organisations (and the Australian government responses to them), 
with links to further information is shown in Table 16.  Note that this table includes 
both government and non-government organisations.  Government has relationships 
with a number of these organisations (e.g. WWF), hence their inclusion in this table. 
Table 16: International commitments or organisations and their URLs 
Agreement or Organisation URL 
Forest Stewardship Council http://www.fsc.org/en/ 
International Union for the Conservation of Nature http://www.iucn.org/ 
World-Wide Fund for Nature http://www.wwf.org/ 
World Summit on Sustainable Development http://www.johannesburgsummit.org/ http://www.deh.gov.au/commitments/wssd 
United Nations Environment Programme http://www.deh.gov.au/commitments/unep 
Commission on Sustainable Development http://www.un.org/esa/sustdev/csd/csd.htm http://www.deh.gov.au/commitments/uncsd 
UNESCO World Heritage Convention http://whc.unesco.org/en/conventiontext/ 
Convention on biological diversity http://www.biodiv.org 
United Nations Framework Convention on Climate 
Change http://unfccc.int/ 
Several of these are discussed further in the section below on responsibilities of the 
Federal government and its agencies.  
3.4 Federal government 
With the federation of the states into the Australian commonwealth in 1901, some 
policy areas were defined in the constitution as federal responsibilities, for example 
international trade and national defence.  The area of natural resource management 
was left with the states.  Each state developed its own framework for forest 
management and the commonwealth government took an essentially ‘hands off’ 
approach.  The primary concern of the commonwealth with regard to regulation of the 
forestry industry in each state involved interstate trade and the issuing of export 
licenses for forest products.  The commonwealth government has also played a role 
in investigating contentious forestry issues, for example in Tasmania it held a Royal 
Commission in 1946 and Commission of Inquiry in 1988.  With growing awareness of 
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environmental issues by the Australian and global community, pressure was placed 
on the Commonwealth government to play a more active role in forest management.  
International conventions such as the World Heritage Area convention and other 
processes for sustainable forest management as discussed in Section 3.3.1 meant 
that the Commonwealth had a direct responsibility for conservation of natural areas.  
The role of the Commonwealth changed to the point where it exercised its federal 
powers and stopped forestry operations in what are now the Wet Tropics and South 
West Tasmania World Heritage Areas (Bartlett 1999; Lucy 1993). 
(Petheram et al. 2002) have described the roles of the Federal government in 
forestry as: 
• Facilitation of international agreements, and ensuring Australia's 
international obligations; 
• Contribution of funding to States, regional authorities, groups and 
individuals to assist in the achievement of national objectives in forest 
management; 
• Facilitation of National agreements or policies; development of better 
management principles systems and tools; 
• Improvement of the knowledge base for forestry and Forest 
conservation through strategic research and development projects; 
• Overseeing implementation of Commonwealth legislation; 
• Identification of issues of national significance; and 
• Educating the wider Australian community in forest management 
issues.  
3.4.1 Intergovernmental interactions  
Ever since the federation of the States of Australia into a Commonwealth, there has 
been an underlying tension between these two levels of government.  This is 
primarily in areas where the roles and responsibilities are not clearly articulated in the 
Constitution (Lucy 1993).  Management of natural resources is one such area of 
conflict.  There are a number of examples in which the federal Government has 
intervened in State activities to prevent the exploitation or destruction of a natural 
resource, including the logging of rainforest on Fraser Island and in the Daintree 
rainforest in Queensland (Peter Taylor 1994), and the halting of the Franklin River 
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Dam in South West Tasmania (2003).  The Federal government has also stepped in 
at different times in different states to undertake enquiries into natural resource 
disputes, including Royal Commissions of Inquiry and Senate Enquiries, for example, 
the 1988 Commission of Inquiry into the Lemonthyme and Southern Forests in 
Tasmania (Department of the Arts Sport the Environment Tourism and Territories 
1988).  Inter-party political animosity has at times increased the tension between 
State and Federal governments (see Table 3) with respect to the management and 
conservation of natural resources, such as in the Franklin dam case, when the 
Tasmanian premier was Liberal Party MP Robyn Gray (now a director of Gunns Ltd.), 
and the Prime Minister was Labour Party MP Bob Hawke (Lucy 1993). 
As a response in part to these tensions between state and federal powers, Local, 
State and Commonwealth governments met in 1990 and agreed to develop an 
Intergovernmental Agreement on the Environment.  The Keating Labour Government 
in 1992 introduced the Intergovernmental Agreement on the Environment.  This 
agreement aims to facilitate:  
• a cooperative national approach to the environment; 
• a better definition of the roles of the respective governments; 
• a reduction in the number of disputes between the Commonwealth and 
the States and Territories on environment issues; 
• greater certainty of Government and business decision making; and 
• better environment protection (Environment Australia 1999) 
This agreement between the Commonwealth, all state and territories, and the local 
government association, delineated the roles of each of these levels of government 
with respect to the way each approaches their own environmental responsibilities. 
National Forest Policy Statement 
In 1992 all State and Territory governments came together to sign the National 
Forest Policy Statement (NFPS) (Commonwealth Government 1992). This had arisen 
out of previous arrangements within each State and between the States and the 
Commonwealth, including the Intergovernmental Agreement on the Environment.  
The statement outlined a vision of ecologically sustainable management of 
Australia’s forests.  The eight characteristics of this vision are: 
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• The unique character of the Australian forested landscape and the 
integrity and biological diversity of its associated environment is 
retained; 
• The total area of forest is increased; 
• There is a ‘holistic’ approach to managing forests for all their values 
and uses so as to optimise benefits to the community; 
• Private forests are managed in an ecologically sustainable manner and 
in close cooperation with public forest managers, to complement the 
conservation and commercial objectives of public forests; 
• A range of sustainable forest-based industries, founded on excellence 
and innovation, will be expanding to contribute further to regional and 
national economic and employment growth; 
• Forests and their resources are used in an efficient, environmentally 
sensitive and sustainable manner; 
• Forest management is effective and responsive to the community; 
• The Australian community will have a sound understanding of the 
values of forests and sustainable forest management, and will 
participate in decision-making processes relating to forest use and 
management (Commonwealth Government 1992:3). 
The NFPS outlines eleven national goals required to bring about the shared vision for 
ecologically sustainable management of Australia’s forests.  These are summarized 
as: 
• Maintenance of an extensive and permanent native forest estate 
(Conservation); 
• Development of internationally competitive and ecologically sustainable 
wood production and wood products industries (Wood production and 
industry development);  
• Reduced fragmentation and duplication in land use decision-making 
process between the States and the Commonwealth (Integrated and 
coordinated decision making and management). 
• Ensuring that private native forests are maintained and managed in an 
ecologically sustainable manner (Private native forests) 
• Expansion of commercial plantations of softwoods and hardwoods so 
as to provide an additional, economically viable, reliable and high-
quality wood resource for industry (Plantations); 
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• Ensuring the availability of reliable, high-quality water supplies from 
forested land (Water supply and catchment management); 
• Management for a range of uses, including tourism, recreation and 
production of non-wood products (Tourism and other economic and 
social opportunities); 
• Expansion of employment opportunities and the skills base of people 
working in forest management and forest-based industries 
(Employment, workforce education and training); 
• Fostering community understanding of and support for ecologically 
sustainable forest management and to provide opportunities for 
effective public participation in decision making (Public awareness, 
education and involvement); 
• Increasing forest research and development effort (Research and 
development); and 
• Promotion of nature conservation and sustainable use of forests 
outside Australia and to ensuring that Australia fulfils its obligations 
under relevant international agreements (International responsibilities).  
(Commonwealth Government 1992:3) 
The NFPS makes three important provisions in its attempt to realise these goals:  
• Conservation of forest areas in reserve systems that are 
Comprehensive, Adequate and Representative, based upon a 
Comprehensive Regional Assessment (CRA); 
• Establishment or revision of forestry Codes of Practice for Ecologically 
Sustainable Codes of Practice, and 
• Forging of agreements between the Commonwealth and States to 
provide either specific legislation or an intergovernmental project 
agreement that guarantees the long-term supply of wood resources to 
a specific project, to ensure secure investment in the forestry industry 
(Commonwealth Government 1992). 
The response of the state and federal governments to these provisions in particular 
was the establishment of a process to accommodate all three: Regional Forest 
Agreements (RFAs). 
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Regional Forest Agreements  
Regional Forest Agreements (RFAs) came into play as a response to the National 
Forest Policy Statement, particularly clauses suggesting that States and the 
Commonwealth should reach agreements to ensure both the formation of 
comprehensive, adequate, and representative conservation areas as well as an 
economic and social environment in which investment in forestry would be increased 
or maintained and in which forestry dependent communities could continue to thrive 
and grow.  The basis for a comprehensive adequate and representative (CAR) 
reserve system for environmental conservation was a Comprehensive Regional 
Assessment (CRA).  A set of criteria were developed as a benchmark for forest areas 
to be considered as suitable or required for the CAR reserve system and which areas 
should remain will be allocated as suitable for timber extraction (Joint ANZECC / 
MCFFA National Forest Policy Statement Implementation Sub-committee 1997).  
These were named after the body that formulated them, and became known as the 
JANIS criteria. 
Regional Forest Agreements are binding agreements between the Commonwealth 
and State governments, typically established for periods of 20 years, with progress 
reviews usually scheduled every five years.  The agreements are intended to provide 
a framework for the development of objectives such as conservation and industry 
investment.  Table 17 lists the RFAs signed in Australia since the Victorian and 
Commonwealth governments signed the first agreement in 1997.  
Table 17: Regional forest agreements in Australia 
Date signed State Agreement Area (ha) 
8 November 1997 Tasmania Tasmania 6.8 million 
26 August 1999 New South Wales Eden 800,000 
March 2000 New South Wales North East 9.8 million 
24 April 2001 New South Wales Southern 4.5 million 
3 February 1997 Victoria East Gippsland 1.2 million 
27 March 1998 Victoria Central Highlands 1 million 
23 August 1999 Victoria North East 2 million 
31 March 2000 Victoria Gippsland 2.7 million 
31 March 2000 Victoria Western 5.7 million 
4 May 1999 Western Australia South West 4.3 million 
* Queensland South East 6.1 million 
* State and Commonwealth governments undertook the Comprehensive Regional 
Assessment process, but no agreement was ever signed. 
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The Commonwealth Regional Forest Agreements Act 2002, which provided the 
legislative framework for the Commonwealth’s obligations as outlined in the various 
RFAs (including the provision of compensation and relaxation of export controls for 
RFA regions (see Petheram et al. 2002)) passed through the Australian Parliament in 
May 2002; no further RFAs have subsequently been signed. 
The Regional Forest Agreement process has been described as a holistic strategic 
framework for resolution of significant environmental issues in each region (Bartlett 
1999), and has been a major focus of both State Governments and the 
Commonwealth Government.  Thackway et al. (2005) suggest that the RFA process 
in Tasmania is an example of how  to implement an integrated approach to 
ecologically sustainable land management.  The RFA process has however received 
criticisms from a number of authors, including that it has ‘...failed to deliver on its 
promises and [produces] anti-democratic outcomes in the management of the public 
forest estate’ (Lane et al. 2004), and have been described as ‘the biggest waste of 
public money ever’ (Lewis and Peatling 2003) 
Foley (1999) describes the RFA process in New South Wales as having ‘failed to 
deliver on its promise to finally “resolve” the conflict over forest management’, 
possibly due to the use of alternative dispute resolution (ADR) processes that were 
not genuine negotiation, since the parties did not have the authority to provide 
government with a final outcome.  However, Foley does state that the process can 
provide a ‘good starting point for achieving satisfactory community participation in 
sustainability management, both in the forest industry and elsewhere’. 
The RFAs have been unable to minimise the conflicts in the forestry sector due to 
poor incorporation and integration of stakeholder values (Ananda and Herath 2003).  
Value preferences of stakeholders need to be incorporated into the decision-making 
process, which in turn improves transparency and makes the planning process of the 
RFAs more credible (Ananda and Herath 2003). 
The RFAs are seen by Lane (1999) not as a way to resolve forest conflicts, but to 
manage forest politics, particularly the intergovernmental; and inter-party politics 
such as those that led to interventions by the federal government in such cases as 
the Franklin Dam and the Wet Tropics (Lane 1999).  The RFAs are first and foremost 
an intergovernmental agreement, and are poorly equipped to resolve conflict; they 
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provide a mechanism whereby the Commonwealth can mediate its relationship 
tension with the states (Lane 1999). 
Pressey et al. (2002), regarding the establishment of a CAR reserve system in North 
East New South Wales, looked at reserves in the region in 1994, 1996 and 1997 and  
found that there remains a bias away from conservation of land able to be logged or 
productive agriculturally, and towards steep, rocky, ‘charismatic’ areas.  They 
asserted that the Interim Assessment Process (IAP), intended to encourage 
antagonistic interest groups to negotiate over the allocation of land use in an explicit 
structured way, focused only on public lands.  However, there is already a bias 
towards public land being less useful, since the most productive soils and most easily 
farmed lands were cleared first during European colonization.  Natural vegetation on 
private land tends to be more vulnerable to clearing and exploitation, due to higher 
potential earnings to be gained through modified land uses, such as cropping, 
dairying, and grazing.  
Forest types and species on the…private land [of north east New South 
Wales] continue to languish with little effective protection, even though 
they are recognised as crucial for the implementation of the national 
Forest Policy Statement.  Gazetted reserves will probably be a minor part 
of any strategy to redress this imbalance.  Other management approaches 
will often be preferable or more feasible and it will be important to allocate 
them after careful negotiation and planning to involve landholders 
(Pressey et al. 2002:66).  
They have made the general observation that areas of land that have the highest 
productivity—high soil fertility, high rainfall, gentle topography—are the areas 
appropriated by humans, and least likely to be relinquished for conservation because 
of the large opportunity cost of doing so.  Pressey et al. (2002) studied the attributes 
of conservation areas in North East NSW and found that the areas of steep and 
rugged terrain and poor soils where over-represented in conservation areas. 
Essentially these lands were the ‘worthless’ areas unsuitable for agriculture that were 
left uncleared (Bob Pressey, Pers. Comm., 2002).  In a study of the establishment of 
a comprehensive, adequate and representative reserve system in the western 
division of NSW between 1960 and 1997, Pressey and Taffs (2001) found that if land 
was added to the reserve system as it became available, in an attempt to increase 
the area under conservation, then the ecosystems on low fertility land grew in overall 
proportion.  Again, the most marginal lands were the ones that were being sold, 
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because of lower marginal returns, whilst landholders with lands that are more 
productive and hence more viable farms were not disposing of them.  Under such a 
regime, the progressive acquisition of land as it became available would not see the 
conservation targets met. 
Margules and Pressey (2000:243) state that the ‘realization of conservation goals 
requires strategies for managing whole landscapes including areas allocated to both 
production and protection. Reserves alone are not adequate for nature conservation’.  
Some approaches to biodiversity conservation are based on allocation of lands to 
production or conservation only.  It is however unreasonable to carve up forest lands 
so that every different group or institution has its own piece as a response to the 
existence of multiple interests; ‘This is clearly self-defeating’ (J. Anderson 2002:57). 
National Strategy for the Conservation of Australia's Biological 
Diversity 
All State and Commonwealth Government leaders signed the National Strategy for 
the Conservation of Australia's Biological Diversity on the 18th of June 1993 ratifying 
the International Convention on Biological Diversity (Commonwealth of Australia 
1996).  With respect to forestry, the conservation of biodiversity is to be achieved 
through ecologically sustainable forestry management practices (Commonwealth of 
Australia 1996).  Legislation introduced specifically for the protection of biodiversity, 
the Environmental Protection and Biodiversity Conservation Act 1999, does not 
consider species that occur within forests that are covered by an RFA.  A test case of 
this legislative situation was brought before the Federal court in Melbourne in May 
2005 by Senator Bob Brown, ‘attacking the presumption that national laws to protect 
endangered species do not apply to logging operations because they may be 
exempted by the Tasmanian Regional Forest Agreement’ (Bob Brown 2005a). 
The national strategy document identifies the need for conservation outside gazetted 
conservation areas, stating that private landholders manage more than two-thirds of 
Australia’s land area.  In 1996 there was 500 million ha being managed privately, but 
only 40 million ha in terrestrial reserves (Commonwealth of Australia 1996).  The 
need for incentives for conservation of biodiversity outside of reserves is explicitly 
recognised, with priorities including the protection of threatened indigenous species, 
remnant vegetation, wetlands, corridors between protected areas, and the 
‘[maintenance of] environmental conditions, including associated flora and fauna, for 
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the conservation of microbial diversity’ (Commonwealth of Australia 1996:11-12).  
There have been estimates that one gram of forest soil may contain 4000 to 5000 
species of bacteria (International Development Research Centre 1993). 
3.4.2 Federal agencies 
Australian federal agencies that are involved in forestry are essentially responsible 
for the implementation of particular legislation and policies. 
Agriculture, Forestry and Fisheries Australia 
The Department of Agriculture, Forestry and Fisheries Australia (AFFA) is the agency 
explicitly responsible for four pieces of Federal legislation that have significance for 
forestry: the Export Control Act 1982, the Quarantine Act 1908, the Forest and 
Timber Bureau Act 1930, and the Regional Forests Agreements Act 2002.  While the 
first two acts are generic and apply to agriculture and fisheries as well as forestry, the 
latter two deal solely with issues of forestry.  Subsections of this department include 
the Bureau of Rural Sciences, Australian Quarantine Inspection Services, and 
Australian Bureau of Agricultural and Resource Economics.  AFFA provides policy 
advice to the Federal and State governments either directly or via its subsections.  
AFFA is responsible for overseeing the RFA processes in every state and for acting 
as a repository and source of information and research.  The URL for AFFA is 
http://www.affa.gov.au and information regarding every RFA can be found at 
http://www.rfa.gov.au. 
Department of Environment and Heritage 
The Department of Environment and Heritage (DEH) is a portfolio under the direction 
of the Minister for the Environment and Heritage (see DEH 2004).  It was formerly 
called the Department of the Environment, Sport and Territories, and more recently 
Environment Australia.  It is a large organisation with nine divisions covering a 
diverse range of issues, and with a role of ensuring that ‘the environment, especially 
those aspects that are matters of national environmental significance, is protected 
and conserved’ (DEH 2004).  It ‘develops and implements national policy, programs 
and legislation to protect and conserve Australia's natural environment and cultural 
heritage’ (DEH 2005a).  Among many other responsibilities, the DEH is responsible 
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for administering a range of federal environmental laws that relate to forestry, 
including: 
• Australian Heritage Commission Act 1975; 
• Aboriginal  and Torres Strait Islander Heritage Protection act 1984; 
• Native Title Act 1993; 
• Aboriginal Land Rights (Northern Territory) Act 1976; and  
• Environment Protection and Biodiversity Conservation Act 1999. 
It oversees compliance with Australia’s international environmental commitments, 
such as sustainable development as outlined in Agenda 21 (see DEH 2005b) and the 
Convention on Biological Diversity (through the EPBC Act). 
3.5 State government 
The roles of State Governments in forest policy and management include: 
• setting state-wide strategic directions and policy for forest 
management;  
• establishment of legislative frameworks; 
• establishment of effective institutional arrangements for forest 
management; 
• support of State and regional priorities through adequate funding; 
• support of regional communities through relevant advice, research and 
monitoring, planning, extension, on-ground works and referral and 
enforcement; 
• participation in effective intergovernmental processes and national 
approaches where necessary; and 
• implementation of State responsibilities under nationally agreed 
strategies (Petheram et al. 2002). 
Australia's Constitution is silent as to whether the management of natural resources 
is a State or Federal responsibility, so by default it is the responsibility of each State.  
This includes management of conservation areas, waterways, agricultural areas and 
forests.  Each State maintains a number of agencies and authorities, including an 
organisation responsible for forestry, which may be a government agency, a 
corporation-like agency, or a government-owned company.  Each State is 
responsible for its own biological conservation areas, even though some are called 
National Parks.  Such conservation areas are established under separate legislation 
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in each State.  Some areas come under the jurisdiction of the Federal government, in 
particular World Heritage Areas. 
All States and Territories have nature conservation legislation and forestry legislation, 
and in the past legislation at one level of government may have directly conflicted 
with legislation enacted by another level of government.  Moves by State and Federal 
governments over the past fifteen years have been towards a reconciliation of 
conflicting natural resource management legislation, and the establishment of new 
instruments such as RFAs.  Under the RFA system, various state or federal acts may 
be suspended because activities operate under the auspices of the agreement, for 
instance the change to allow woodchip exports only from areas that are covered by a 
regional forest agreement. At the same time the need for a licence is suspended 
under the Commonwealth Export Control Act 1982 for the export of woodchips from 
areas covered by an RFA (Bartlett 1999).  There have been a number of new bills 
enacted to empower the RFA system, both at state and Federal level, and Bartlet 
(1999) suggests that where it has not already been done, existing State forestry 
legislation should be reformed to give certainty to the implementation of the RFAs. 
All Australian States have forestry and nature-conservation agencies, as shown in 
Table 18.  In some States, these roles are integrated into a single agency, for 
example Western Australia’s Department of Conservation and Land Management.  In 
other jurisdictions, roles may be shared by separate bodies and in some cases, this 
is further dissected so that different agencies control similar natural resource types 
occurring on different land tenures.  Many of these arrangements are in a state of 
flux, with every State having undergone reorganisation of its government 
departments within the last ten years.  In some cases this has meant reorganisation 
of their structures to a corporate model, semi privatisation of the agency or a change 
to cost recovery funding arrangements.  Institutional arrangements have existed that 
may have meant that a contiguous area of ‘forest’ may straddle a State Forest, 
National Park, freehold land and stock route, with responsibility for management of 
each of these tenures falling to a different government agency (a situation that will be 
discussed further in Section 6.11).  State forestry agencies largely contract out 
forestry operations to private companies or individual operators.  In recent years 
agencies have moved from being solely responsible for forestry operations to being 
responsible for overseeing planning of operations and ensuring compliance with 
relevant codes of practice.  In some cases forestry agencies still undertake 
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operations themselves, although this is becoming increasingly uncommon.  Forestry 
agencies can be responsible for operations both in public native forests as well as in 
public plantations.  In some States tourist agencies are also responsible for 
overseeing operations in private native forests and private plantations.  An attempt 
has been made in Table 18 to capture a snapshot of which government agencies in 
each state are responsible for broad functions relating to forests.  This table was 
reasonably accurate when compiled, but may have changed by the time of 
publication of this thesis. 
  
Table 18: State agencies responsible for regulation of operations in forests 
Function ACT NSW NT Qld SA Tas Vic WA 
State forest: 
- Establishment 
- Protection 
- Management 
- Codes of Practice 
- Approval of operations  
Department of 
Urban Services 
(Planning and 
Environment) 
ACT Forests 
 
Dept of Primary 
Industries-Forests 
Dept of 
Infrastructure, 
Planning and Natural 
Resources 
Dept Planning 
and Infrastructure 
Dept of Natural 
Resources and 
Mines 
Dept of Primary 
Industries and 
Fisheries 
ForestrySA Forestry Tasmania 
Forest Practices 
Authority 
Dept Sustainability 
& Environment 
Department of 
Conservation and 
Land Management 
(CALM) 
Forest Products 
Commission 
Plantation 
- Approval  
- Establishment  
- Regulation 
 Private Native Forestry 
Department of 
Urban Services 
(Planning) 
DIPNR Dept of Natural 
Resources, 
Environment and 
the Arts 
Dept of Local 
Government, 
Planning, Sport 
and Recreation 
DPI-Forestry 
Planning SA 
Local Councils 
ForestrySA 
 
FPA 
DPIWE 
Private Forests 
Tasmania 
DSE  FPC 
Clearing of native 
vegetation 
ACT Planning & 
Land Authority 
DIPNR NRETA DNRM DEH 
Primary Industries 
& Resources SA 
FPA DSE Agriculture WA 
Protection of: 
- Native species 
- Threatened species 
- Environmental heritage 
- Reserves 
- Fish habitat 
Environment ACT  Dept of Environment 
& Conservation 
(NPWS) 
NSW Heritage Office  
DPI-Fisheries  
Parks and 
Wildlife 
Commission 
NRETA 
Environmental 
Protection Agency 
DNRM 
DEH DPIWE (Parks & 
Wildlife Service)  
DSE CALM 
Land management and 
environmental planning 
ACTPLA DIPNR 
NPWS  
DP&I EPA  
DLGPSR 
Environmental 
Protection 
Authority 
RPDC 
FT 
FPA 
DSE Dept of 
Environmental 
Protection 
Protection of aboriginal 
and ‘European’ heritage 
Department of 
Urban Services 
(Heritage) 
 
DEC (NPWS)  Aboriginal Areas 
Protection 
Authority 
NRETA 
EPA Dept of Transport, 
Urban Planning & 
the Arts  
DEH 
DPIWE (Parks & 
Wildlife Service) 
Heritage Council 
Victoria 
Aboriginal Affairs 
Department  
Heritage Council of 
WA 
Timber, non-timber or 
mineral: 
- Extraction - Marketing 
- Processing 
ACTForests DPI-Forests Dept Primary 
Industries, 
Fisheries & 
Mines  
DPI-Forestry ForestrySA FPA DSE FPC 
Control of: 
- Water quality 
-Pollution -Noxious pests 
-Chemicals -Soil erosion 
Environmental protection 
Department of 
Urban Services 
(Planning & 
Environment) 
Environment ACT  
DEC (Environmental 
Protection Authority) 
DPI-Agriculture  
DIPNR 
DP&I 
DPIF&M) 
DNRM 
DPIF 
DEH  
EPA 
Department of 
Water Resources 
PI&RSA 
DPIWE DSE 
EPA 
Agriculture WA 
Water & Rivers 
Commission 
DEP 
Health Dept 
Occupational Health & 
Safety 
Fire and disease control 
ACT Workcover NSW Workcover 
Authority 
 NSW Rural Fire 
Services 
DPI&F  
Parks & Wildlife 
Commission 
DPI 
Dept of Industrial 
Relations 
Dept of Emergency 
Services  
Department of 
Administrative & 
Information 
Services 
SA Country Fire 
Services Board 
Department of 
Health & Human 
Services 
(Tasmania Fire 
Service) 
 
NRE WorkSafe  
Fire & Emergency 
Services 
(Sources include numerous state government web sites, as well as Standards Australia 2001; 2003; Petheram et al. 2002:104-105) 
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3.6 Local government 
Local governments have a number of different responsibilities that vary from state to 
state.  Some of the roles of local government with respect to forestry may include: 
• facilitation or development of local forest based industry; 
•  providing community education; 
•  management of local roads and bridges particularly with respect to the 
requirements of timber haulage; 
• providing support for local action groups; 
•  facilitating community partnerships;  
• develop and maintain quality and diversity of public environments; 
•  resource, amenity and infrastructure planning via their statutory 
planning process and development controls, particularly for plantation 
development; and 
•  implementation of the codes of forest practice on Private Land (in 
some States only) (Petheram et al. 2002). 
Local government agencies have different roles depending on the State in which they 
are operating.  In some cases they have planning controls on activities such as 
plantation establishments, while in others they have control over forestry only if the 
person proposing that development chooses to seek approval for the activity through 
local council.  Otherwise they are regulated through other legislation; for example in 
Tasmania operators seeking to conduct private forestry may seek approval for their 
activity either through local councils via the Land Use Planning Approvals Act with 
initial approval granted by local council, or through the Forest Practices Act, with 
approval proceeding via the Forest Practices Authority (formerly the Forest Practices 
Board). 
In cases where approval for forestry or plantation activities is granted through local 
council, it may be the case that such an operation is integrated with other land uses 
within that local council area.  Many States require that any activities approved by 
local government fit within local government zoning plans and comply with State 
development planning, for example, in NSW forestry or plantation activities must be 
compatible with State Environmental Protection Plans (SEPPs) and Local 
Environmental Protection Plans (LEPPs).  In contrast, a Private Timber Reserve 
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established under Tasmania’s Forest Practices Act does not require approval from 
local government, and all other legislative instruments become subject to the Forest 
Practices Plan approved by the Forest Practices Authority. 
3.7 Private industry 
Some of the responsibilities of industry can include management in accordance with 
principles of ecologically sustainable development, implementation of best 
management practices to minimise impact on the environment and exercising the 
‘duty of care’, behaving as ‘good corporate citizens’ (Petheram et al. 2002) 
Under Australia’s National Competition Policy, the role of private industry has been 
increased to deliver goods and services that may in the past have been delivered by 
government agencies or government-owned enterprises.  This is particularly the case 
where forestry agencies have moved away from direct harvesting of timber to the 
regulation of the activities of private logging operators. 
Other private industries have increasingly sought to use Australia’s forests, and 
tourism and beekeeping have been considered in this study are.  Representatives of 
both these industries in Tasmania have been critical of current forestry practices in 
that State.  The continued extraction of timber from Tasmanian forests using 
clearfelling techniques is said to be compromising other forest values, even 
economic values.  One such economic value is Tasmania as an attractive destination 
for international tourism.  One of the key dimensions of the attractiveness of Australia 
as a destination is the natural environment, and in 1995-96, 12.8% of Australia’s total 
export earnings came from tourism, making it a larger export industry than coal (Driml 
1997:147).  Beekeeping occurs in publicly owned forests across Australia, with 70–
80 per cent of honey produced from native flora.  Some 30,000 tonnes of honey with 
an estimated gross value in excess of $50 million is produced each year, while the 
value of pollination to the Australian economy has been estimated at between $100 
million and $1.7 billion per year (RIRDC 2005).  In many areas in Australia the 
access to melliferous resources is declining, either due to exclusion of bees from 
protected areas  because of their impact on native bees (see Paini 2004) and other 
native flora and fauna (cf. Roderic A. Gill 1996a), or because of forestry practices in 
State Forests that destroy melliferous resources (Andrewsartha 2003; R.A. Gill 
2002). 
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3.8 Interactions between institutions  
In a system with a large number of institutions, there exists a potential for an 
exponentially large number of interactions between them.  Quantification of those 
relationships can be an arduous task, and even qualification is not often attempted.  
If however a system that displays complex characteristics is to be understood to a 
reasonable degree, some attempt must be made to elucidate systematically the 
interconnections between the institutions involved.  The strength of the SFM (see 
Section 2.6.1) is that such relationships can be systematically uncovered, and with 
the aid of digraphs and SD modelling (see Section 2.5.1) can be graphically 
represented, quantified, and dynamically modelled. 
The interactions between the institutions that have been discussed in this section will 
not be explicitly mapped using the SFM; such a task is beyond the scope of this 
thesis.  The material in this chapter has been presented largely to provide context for 
the case study that will be presented in Chapter 4, and analysed in Chapter 5.  
Where appropriate, information that has been presented here will be included in that 
detailed analysis.  A more wide-reaching analysis that includes these other 
institutions may be undertaken at a later stage, using the techniques shown in this 
thesis. 
3.9 Chapter Review 
The aims of this chapter were: 
• To outline generic issues of forestry; 
• To outline the institutional framework that exists for forestry at the international 
level; 
• To outline the current institutional framework for forestry that exists within in 
Australia at the National and State levels 
Generic issues in forestry were outlined in Section 3.2.  The international context for 
forestry was examined in Section 3.3.  The National and State contexts for forestry 
were explored in Sections 3.4 and 3.5. 
This chapter has contributed to the overall project aim of this thesis by providing a 
background to the prevailing governance and process arrangements for forestry in 
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Australia and around the world.  Such a background allows for a much greater 
understanding the issues affecting the case study presented in Chapter 4 
The following chapters will proceed to further the aims of this thesis, covering the 
following areas: 
Chapter 4 will introduce the major case study, forestry in southern Tasmania. 
Chapter 5 will present an analysis of the case study presented in Chapter 4, utilising 
the Social Fabric Matrix as the central analytical tool. 
Chapter 6 will present a number of examples of forestry approaches that have 
alternative institutional arrangements as a possible example of the kinds of 
approaches that may emerge from the actual application of the institutionalist 
policymaking framework in the forestry domain.  To inform these approaches and 
why they have been seen as applicable, several theoretical areas of forest 
management that are deemed to have underlying perspectives that are 
transdisciplinarity, holistic and reflexive will first be explored. 
Chapter 7 will articulate a synthesised methodology for the development of holistic 
forest policy and management systems via the utilisation of the institutionalist 
policymaking framework. 
Chapter 8 will present a review of project objectives and how they have been met; 
discuss the implications of this study, and the possible future research work that may 
continue from this study. 
 
  
Chapter 4 
Case Study: Tasmania 
For the impartial observer the trail of truth becomes increasingly faint 
through the tangled undergrowth of claim and counter-claim, spin-doctored 
facts and figures, distortions and of course lies (John Collis on Channel 7 
television, 2004) 
4.1 Aims for this chapter 
The aims for this chapter are: 
• To explore the background to the forestry debate in Tasmania; 
• To elucidate the institutional arrangements of forestry in Tasmania; 
• To develop a simplified Social Fabric Matrix for the Tasmanian case 
study and thence develop a digraph of those relationships. 
4.2 The forestry debate in Tasmania 
The ongoing forestry debate in Tasmania is both complicated (consisting of many 
interacting components) and complex (displaying non-linear, emergent behaviour).  
In this chapter, an attempt at understanding this situation will be made using a 
systematic approach to unravel the underlying factors and interrelations.  Areas 
covered in this chapter include a brief history of forestry inquiries and reports over the 
last twenty years (Section 4.2.1), the apparent issues in this debate (Section 4.2.2), 
and features that define this debate as a wicked problem (Section 4.2.3).  Institutional 
arrangements will be outlined in Section 4.3, and in Section 4.4 a simplified Social 
Fabric Matrix (SFM) will be developed to explore the relationships between these 
institutions and other factors.  Discussion and analysis of the SFM will cover broader 
issues, and will focus on beekeeping in Tasmania’s southern forests. 
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Figure 21: Position of Chapter 4 within thesis and institutionalist policymaking 
framework 
4.2.1 Inquiries, disputes and litigation 
Forestry in Tasmania stretches back to convict beginnings in 1820, and has 
undergone a number of trials and tribulations in the intervening 180 years.  This 
history has been covered well in the literature (see for example Bowes 2002; 
Forestry Commission of Tasmania 1976; Perkins 1999; Darrell James Brown 1999; J. 
Young 2002). 
 In recent years the same forestry activities have been labelled by people with 
differing perspectives as ‘rape’ (Flanagan 2003), or ‘sustainable forest management’ 
(J. Johnston 2002).  The forest industry has had a contentious history of disputes 
beginning in 1902.  Over the past fifty years there has been an abundance of 
inquiries and reports.  There were at least twelve formal inquiries into forestry in 
Tasmania between 1945 and 1988 including a royal commission in 1946 and 
Commission of Inquiry in 1988 (Department of the Arts Sport the Environment 
Tourism and Territories 1988).  The Forestry Commission was established in 1947 
following a royal commission that proved that the Minister for Forests had been 
bribed to give a favourable deal to a logging and sawmilling company (This minister 
went on to serve as leader of the government in the Legislative Council for 20 years) 
(J. Young 2002).  In 1985 an Environmental Impact Statement was produced 
exploring woodchip exports (Tasmanian Woodchip Export Study Group 1985).  
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Investigations continued into the 1990’s and a summary of inquiries between 1989 
and 1997 is shown in Table 19.  
With the introduction of the RFA in 1997 (cf. Section 3.4.1) the formal inquiries into 
forestry in Tasmania stopped.  Yet despite the progress that has been made with the 
RFA, the underlying conflicts that have existed in Tasmania have still not been 
resolved.  Forest blockades have still occurred (Paine 2003c; Paine and Waterhouse 
2003) even though all such activity is technically illegal, and protests have become 
an all-too common scene on the streets of Hobart and Launceston (Lovibond 2003b; 
D. Wood 2002; Danny Rose 2003b).  Using the Internet search engine Google 
(www.google.com) with the search terms ‘Tasmania’, ‘Protest’ and ‘Forest’ will yield 
over 24,000 URLs (see also Catherine Anderson 2003; Bester 2003; Darby 2002b; 
Darby 2003a; Edwards 2003; Fyfe and Darby 2004; Gay 2003b; Martain 2003b; 
Mooney 2003; Paine 2003d; Russell-Atkinson 2003; Walters 2003; Winters 2003) 
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Table 19: Summary of forest reports for southern Tasmania 
between 1989 and 1997 (TWS and ACF 2004) 
Report Issues raised Outcome 2004 situation 
IUCN Technical 
evaluation of the 
WH nomination 
1989 
Recommends inclusion of Counsel, 
Florentine, Styx, Weld, Picton, and 
Huon.  Concerns about integrity of 
WHA. 
Small part of the Weld and Tiger 
Range added in 1989. 
Most of identified areas 
still available for timber 
extraction. 
World Heritage 
Bureau 1989 
As above As above As above 
World Heritage 
Committee 1989  
As above As above As above 
Department of 
Parks, Wildlife and 
Heritage 1990  
Upper Mersey, Great Western Tiers, 
Navarre, Derwent-Counsel, Blue 
Creek, Mt Wedge, Upper Florentine, 
Mt Field, Snowy Range slopes, Styx, 
Weld, Picton, Huon, Esperance  
Report ignored by state and 
Commonwealth governments  
Forestry operations 
proceeding or planned 
in many areas.  Most 
still available for timber 
extraction.   
Forest and Forest 
Industry Council 
Panel of Experts 
1990  
Issues of integrity raised as well as 
WH values in Upper Mersey, Great 
Western Tiers, Navarre, Derwent-
Counsel, Blue Creek, Mt Wedge, 
Upper Florentine, Mt Field, Snowy 
Range slopes, Styx, Weld, Picton, 
Huon, Esperance  
Small areas at Hartz, SE Cape and 
Navarre added to national-park 
system.  Most of report ignored  
As above  
IUCN 1990 Call for extensions along eastern 
boundary of WHA 
Call ignored by Commonwealth 
Government  
As above  
Commonwealth 
Dept of the 
Environment 1993  
Concerns about WHA integrity due to 
forestry operations in Picton and Huon  
Ignored by Commonwealth 
Government 
As above  
IUCN 1994 As above As above As above 
World Heritage 
Centre 1994  
Concerns about WHA integrity due to 
forestry operations in Picton and Huon  
Government refers concerns to RFA 
process  
As above  
World Heritage 
Bureau 1994  
As above As above As above 
Kirkpatrick 1994 Concerns about WH integrity due to 
forestry operations in Huon, Picton 
and Mersey valleys 
Referred to woodchip export- 
licence renewal process  
As above 
Commonwealth 
Dept of the 
Environment 1994  
Concerns about WHA integrity in 
Picton, Huon, Mersey and Mt Field.   
Moratoriums placed on some 
coupes  
As above  
Blake et al. 1995 Concerns about WH integrity due to 
forestry operations in Huon, Picton 
and Mersey valleys 
Referred to RFA process As above  
Commonwealth 
Dept of 
Environment 1995 
(RFA process)  
Concerns about WHA integrity in 
Picton, Huon and Mt Field  
Moratoriums placed on some 
coupes for duration of RFA process  
As above  
Tasmanian 
Conservation Trust 
1997  
World Heritage values identified in all 
proposed extensions to WHA  
Part of RFA process Most areas still 
available for logging.  
Currently an unofficial 
moratorium on logging 
in Middle Huon due to 
karst and Aboriginal 
heritage 
RFA Panel on 
World Heritage 
1997  
World Heritage values in own right 
identified in Upper Florentine and 
Derwent/Counsel  
Small parts of Upper Mersey and 
Great Western Tiers protected from 
logging by 1997 RFA.  Small parts 
of Huon, Derwent-Counsel, Upper 
Florentine, Picton and Esperance 
added to national-park system by 
1997 RFA.   
As above 
Allegations were made in 2003 to a senate enquiry about forest practices in 
Tasmania (Altmann 2003g; Whinnett 2003a;  these have been refuted by the Minister 
Whinnett 2003d) and there have been calls for a new royal commission into the 
Tasmanian forestry industry (Paine 2003a).  In 2004 the largest logging company in 
Tasmania served a writ against three organisations and 17 individuals in Tasmania, 
seeking damages of over $6 million for, among other things, lost profits, apparently 
because of an alleged campaign against the company.  As this case is continuing at 
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the time of writing, it is inappropriate to discuss it further here; the defendants have 
published the writs and other information at http://www.gunns20.org. 
In 2004 old-growth logging was considered an important issue for the Federal 
election, with the Labour Party Leader of the Opposition, Mark Latham making a high 
profile and much publicised visit to the southern forests, with Greens Senator Bob 
Brown as tour guide (Whinnett 2004).  At around the same time the Liberal Party 
Prime Minister John Howard addressed a meeting of the Tasmanian CFMEU in 
Launceston, and was met by a standing ovation, despite the CFMEU being the 
‘sworn enemy of Mr Howard’ (Norington 2005).  (It has since been revealed that the 
support of the timber workers was won by the promise of what was effectively a  $4 
million payment to the forestry branch of the CFMEU (Norington 2005)).  Both 
Federal politicians were promising conservation and offering financial packages to 
the industry and community, Howard $52 million, Latham up to $800 million 
(Denholm 2005).  The Prime Minister was returned to government, and in May 2005 
visited the Southern forests for a tour guided by the Tasmanian Labour Party Premier 
Paul Lennon.  The two leaders signed the Tasmanian Community Forest Agreement 
(TCFA) (an amendment to the 1997 RFA, see AFFA 2005), a $250 million financial 
package for the industry and conservation of 190,000 ha (Denholm 2005), 
announced in major newspapers nationwide by full-page colour advertisements and 
an eight-page full-colour glossy brochure.  Conservation and green groups claimed 
the offered protections fell short, leaving out high-conservation-value forests in the 
south and north-east (Bainbridge 2005).  Tourism groups claimed that the package 
did not provide enough funding for the development of tourism as an alternative 
industry, with only $5 million out of a total of $250 million directed to tourism and 
recreation (Kazi 2005).  This is despite over 22,000 people employed in tourism, with 
an additional 4,000 jobs created in 2003, compared to 7,000-10,000 people 
employed in forestry, with numbers falling (Fyfe and Darby 2004).  A group 
representing small independent forest workers claims the agreement has still not 
addressed a raft of contentious issues, in particular the failure to end clearfelling in 
areas rich in leatherwood trees (TWFF 2005c). In late May 2005 a case was lodged 
against Forestry Tasmania to stop the logging of the Wielangta forest north-east of 
Hobart (a promise was made in the TCFA to stop logging is this area, but this 
promise was not kept (Denholm 2005; AFFA 2005)) in what has been called a test 
case of the Environmental Protection and Biodiversity Conservation Act (Bob Brown 
2005c). 
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4.2.2 Apparent Issues 
Many of the root causes of these conflicts may be seen as derived from the disparity 
between current forest practices in Tasmania and community expectations of what 
forestry in Australia should be like, as envisioned in the National Forest Policy 
Statement (see Section 3.4.1) endorsed by the Tasmanian government and 
omnipresent in Federal government and agency rhetoric.  There are eight important 
characteristics of this vision; in Tasmania it is arguable that these characteristics 
have not been realised.  These characteristics, quoted from the National Forest 
Policy Statement (Commonwealth Government 1992) are listed below. 
Characteristic 1:  
‘The unique character of the Australian forested landscape and the integrity and 
biological diversity of its associated environment is retained’ 
Some Tasmanians see the clearfelling, bulldozing and firebombing of mature 
complex forests, and subsequent poisoning of native animals that formerly lived 
there, as an anathema to the retention of Tasmania’s forested landscape (a large 
selection of articles is presented in Appendix H (cf. Rheinberger 2002; Knowler 
2002)).  The industrial forestry being carried out in some parts of southern Tasmania 
may be identified as a possible source of ecosystem decline (Hodge 2003; Knowler 
2002; Hayward 2003), a ‘consequence of the over-extension of the principle of 
specialization from the factory setting to nature’ (Gale 2000) 
Characteristic 2: 
‘The total area of forest is increased’ 
While the total land area in Tasmania classed as ‘forest’ has increased marginally 
(0.3 per cent, 10,700 ha) between 1997 and 2002, during the same period there has 
been conversion of four times that area of mature, complex native forests to 
plantations (1.2 per cent, 38,100 ha, including 25,000 ha of Wet Eucalypt forest, 
some areas with trees over 300 years old), devoid of their previous forest values 
(Tasmanian Government and Commonwealth Government 2002b), and often 
consisting of a monoculture of (non-native) seedlings and saplings less than five 
years old (cf. Figure 53 and Figure 55 in Appendix E). 
Characteristic 3: 
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‘There is a ‘holistic’ approach to managing forests for all their values and uses 
so as to optimise benefits to the community’ 
Some user groups, in particular beekeepers (see Figure 58 and Figure 59 in 
Appendix F), wooden boat builders and tourism operators have been adversely 
affected by the lack of a holistic approach to forest management, with current 
management practices on some public land—nominally classified as ‘multi-use’ 
forest—compromising all other values (Altmann 2003e; Bevilacqua 2002b; J. Young 
2002; Paine 2003a; Pos 2003). 
Characteristic 4: 
‘Private forests are managed in an ecologically sustainable manner and in close 
cooperation with public forest managers, to complement the conservation and 
commercial objectives of public forests’ 
Private Forests Tasmania (PFT) is a Tasmanian government authority established 
under the Private Forests Act 1994 to promote the development of private forestry in 
Tasmania.  Private Forests Tasmania has the role to ‘promote, foster and assist the 
private forest sector to sustainably manage native forests and encourage the 
expansion of plantations’ (Private Forests Tasmania 2003b).  There are thus certainly 
institutional arrangements in place consistent with the Vision, and it appears that 
Private Forests Tasmania is proactive in promoting sustainable forest practices.  With 
29 per cent of Tasmania’s forested area under private ownership (Private Forests 
Tasmania 2003b), there is an obvious potential to realise sustainable management 
on private lands that complements the conservation and commercial objectives of 
public forests.  Despite this potential, informal investigations suggest a lack of 
empirical evidence that such complementary, landscape-scale management is 
occurring.  In particular, the spread of private plantation forestry funded by tax-
incentive schemes has cut a swathe through rural communities, such as Preolenna in 
Tasmania’s north-west, and across the state more than 400 farms were converted to 
plantations between 1998 and 2001 (Darby 2001). 
Characteristic 5: 
 ‘A range of sustainable forest-based industries, founded on excellence and 
innovation, will be expanding to contribute further to regional and national 
economic and employment growth’ 
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The number of forest-based industries is limited and further decreasing as forest 
values are diminished by clearfelling and the conversion to plantations.  Green 
(2000) describes this problem for British Columbia, Canada, where ‘liquidation’ of 
forests has seen a steady decline in forest industries (see also G. Green 2002b; 
Graham Green 2003a). 
Added to this is the apparent loss of opportunity for ‘value-adding’ through ‘down-
stream timber processing’, since all woodchips produced in Tasmania are exported 
(there is a paper mill at Burnie but this plant processes pulp imported from Indonesia 
(Graham Green 2003b)), and even whole logs are exported (Fullerton 2004).  The 
Forest Practices Act 1985 in one part even defines a ‘timber processor’ as ‘a person 
who processes or harvests timber for the purpose of producing logs for export’ (see 
also Crawford 2003b). 
Characteristic 6: 
‘Forests and their resources are used in an efficient, environmentally sensitive 
and sustainable manner’ 
Again, many Tasmanians feel that their forest resources are not being used 
efficiently or sustainably.  For example, of the wood production from the mature 
native forests of the Huon Management Area in 2001 and 2002, 79 per cent and 75 
per cent, respectively, was woodchips (Forestry Tasmania 2002b).  A report by 
Green (2002a) describes huge volumes of wasted timber; and a recent economic 
analysis of clearfelling in Tasmania states that ‘Profit margins have fallen as volumes 
cleared rise’ (Graham Green 2003a). 
Characteristic 7: 
‘Forest management is effective and responsive to the community’ 
Tasmania’s community feels that they are not being listened to, and that their 
concerns are not being adequately addressed.  This has been demonstrated by the 
Government response to the Tasmania Together benchmarks for an end to clearfell 
logging in high conservation value old-growth forests (Ian Johnston 2003; Tasmania 
Together Progress Board 2002; Paine 2003d). 
Characteristic 8: 
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‘The Australian community will have a sound understanding of the values of 
forests and sustainable forest management, and will participate in decision-
making processes relating to forest use and management’  
It seems that many members of the Tasmanian community do have a sound 
understanding of the values of forests, but those values are incongruous with the 
views of forest managers, and are for the most part excluded from decision-making 
processes. 
Much of the debate in Southern Tasmania appears to revolve around ‘old-growth’ 
forests, which may contain eucalypts over 300 years old (Kantvilas and Jarman 
2004). Old-growth has been defined as trees and/or forest over the age of 110 years 
(Forests and Forest Industry Council 1990, Hickey 1994, Forestry Tasmania 1996, 
cited in Kantvilas and Jarman 2004).  This definition is however at odds with that in 
the Australian Forestry Standard (Standards Australia 2003) which states that ‘Old-
growth forest is ecologically mature forest where the effects of disturbances are now 
negligible’.  One can immediately see that these two definitions are very different, 
with the former using age as the essential criterion for judgment, which may be 
applied to forest stands or individual trees, whilst the latter places the emphasis on 
entire stands and ‘ecological maturity’ rather than on age.  This latter definition in 
particular leaves a curious definitional anomaly where stands of forest that show 
obvious signs of human disturbance originating in the late twentieth century (e.g. tree 
stumps or bulldozer tracks) would not be classed as ‘old-growth’, even if all the 
mature trees in the stand where well over 200 hundred years old (i.e. pre-dating 
European settlement).  By utilising a wide classification of old-growth (i.e. over 110 
years) that subsumes much older trees (i.e. older than 200-300 years), misleading 
claims can be made about the ‘total area of old-growth’ that may be available for 
logging, or in reserves.  For example, claiming that 86 per cent of ‘old-growth’ is not 
available for logging obscures the area in reserves containing trees over 200 years 
old.  Such a definitional ‘blurring’ also subsumes very tall, very old forests at lower 
altitude, of which it is claimed that less than 4.6 per cent may be left, and mostly 
available for logging (Phil Hopkins 2003).  Other analyses state that the pre-
European extent of Eucalyptus regnans was 100,000 ha, however, only 13,000 ha of 
this old-growth remained in 1996.  Around half of this 13 per cent remained available 
for logging after the RFA, and logging since then is estimated to have reduced the 
total remaining to less than 10 per cent of original (Law 2003).  With such obvious 
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inconsistencies in the definitions of what sort of forest may be at issue and their 
extent, it is not difficult to see why disputes may occur, and why this situation has the 
hallmarks of a wicked problem (see Section 2.3).  Similar debates have occurred or 
are occurring in the mainland States, and in large part those debates have resulted in 
the establishment of reserves to protect old-growth forest.  For example, the Western 
Australia labour government elected in 2001 put an immediate end to all old-growth 
logging in Karri forests (Government of Western Australia 2004).  The New South 
Wales Labor government elected in 1995 has all-but ended old-growth logging, and 
has established reserves over large areas of forest through the RFA process (see 
North East NSW RFA, http://www.rfa.gov.au).  The Queensland Labor government 
undertook to convert essentially all publicly-owned native forests in South East Qld to 
protected areas in the RFA process (A.J. Brown 2001).  Many forest disputes in other 
countries have similarly focused on old-growth, climax or primary forests (see 
Matthew Gray and Wolfenden 2003).  In an analysis of old-growth logging in British 
Columbia, Green (2000) argues that current economic analyses count depletion of 
Natural Capital (see Lovins and Lovins 2001) as income, rather than as liquidation of 
assets, and as such this income stream is not sustainable.  He estimates that for 
logging to continue long-term in the forests of British Columbia, rates of timber 
volume removed must be reduced by between 65-90 per cent of 1999 levels.  One 
phenomenon he describes is the ‘fall-down effect’.  When high-volume, old-growth 
stands are logged they provide a large quantity of high quality timber.  However, 
once these areas have been exploited and replaced by regrowth or plantations, the 
volume of timber available declines steeply or ‘falls down’; timber mills are forced to 
close, and jobs in the timber industry are lost.  In the past logging interests in British 
Columbia have blamed the declaration of conservation areas as responsible for such 
closures, but in reality it is a shift from asset liquidation to ‘living on interest’, more 
sustainable levels of harvest.  Explicit comment was made on this issue in the 
Tasmanian case by actuary Naomi Edwards: 
Forestry Tasmania got a lot of cash in the door because they chopped 
down a lot of forest, but they really damaged the value of the forest estate 
left behind for future generations, and that's why their net profit was 
negative - because they were actually taking from tomorrow's profit, 
bringing it forward to today (Fullerton 2004). 
Across Australia, old-growth, temperate eucalypt forests on more productive soils are 
considered as endangered, with only 2-3  per cent of the pre-European extent 
remaining (Tony W. Norton 1996a).  Norton (1996b:21) considers that ‘the 
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challenges posed by old-growth eucalypt forest management in Australia are unique 
and by virtue of historical events, lie with our generation.’ 
It has been claimed that since the signing of the Regional Forest Agreement in 1997, 
Tasmania has ‘undergone the most intensive logging in the developed world’ (DFF 
2003b).  Tasmania has Australia’s highest rate of logging, with an average of 20,000 
ha of native forest are clear felled and burnt each year (TWS 2003b), although these 
figures are difficult to confirm from official sources.  At a Senate inquiry into plantation 
establishment, Senator Shane Murphy asked a representative of Forestry Tasmania, 
Mr Paul Smith, what percentage of harvested public forests had not been turned into 
plantations; he replied that the great bulk of them in most recent times have been 
turned into plantations, and he could not identify which ones had not (Commonwealth 
of Australia, 2003).  This conversion is subsidised by the Australian taxpayer, since 
most of that plantation establishment has been ‘funded through tax-effective 
investment schemes’ (Dodd 2003a; Darby 2001).  Tasmania exported more 
woodchips in 2003 than all other states of Australia combined (TWS 2003b). This has 
angered some stakeholder groups who feel that these forests resources may be 
better utilised by either being left standing, or processed into more valuable products, 
particularly when sawlogs have also been turned into woodchips (Whinnett 2003b; 
Fullerton 2004). 
4.2.3 A Wicked Problem? 
The issue of native forest utilization in Tasmania can arguably be described as a 
wicked problem.  The ten elements of wicked problems that were articulated in 
Section 2.3 are listed below.  With each item are comments as to why the Tasmanian 
case study can be considered a wicked problem: 
• Wicked problems cannot be formulated definitively 
Every stakeholder in the Tasmanian debate seems to have a different perspective on 
what the ‘problem’ in Tasmania is.  Is it politicians listening too much to industry, 
politicians not listening enough to industry, politicians listening too much to vocal 
minorities, politicians not listening enough to vocal minorities, state departments that 
aren’t doing their job, or are doing their job too well, trouble-making ‘greenies’, a lack 
of employment generally, a lack of choice, a lack of transparency, too much 
transparency, failure to adhere to codes of practice, inappropriate codes of practice, 
lax planning laws, overly restrictive planning laws; is it about forests, or employment, 
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or transparency, or equity, or sour grapes, or future prosperity, or current profits 
or…? 
• Wicked problems have no stopping rules. 
At what point in time can it be said that the problem of forests in Tasmania is over?  
The implication of polices have far reaching effects, and the problem changes over 
time, because the system in Tasmania is dynamic, complex and evolving.  There is 
no obvious point in time when policymakers can sit back and say ‘finally, we’ve fixed 
it.  We can relax now’. 
• Solutions are not true-or-false but better or worse. 
There is no right answer that can be simply dictated by a single politician, community 
group, industry, etc, as every stakeholder will have their own perspective of the 
outcomes of policy.  Beekeepers for example want an end to clearfelling of forest 
coupes containing stands of leatherwood, but don’t want the areas gazetted as 
national parks or wilderness because they would lose access for their hives (these 
forests are shown in light green in Figure 52).  Some community groups want an end 
to all old-growth logging, but smaller logging operators need access to a low volume 
of old-growth trees.  Similar better-worse scenarios abound. 
• There is no rigorous, definitive or immediate testing that can be applied 
to determine how effective a solution-attempt has been. 
For example, the Forest Practices Board was reorganised and renamed in 2005 to 
improve the ‘independence and transparency of the forest practices system’ 
(Wilkinson 2005), but only time will tell how effective this policy implementation has 
been. 
• Wicked problems are located within historical time, and as such, every 
implemented solution is non-repeatable. 
The forest problem in Tasmania affects real people, with real families, real forests, 
housing real animals and plants, and any problem solution will impact upon these, 
displacing workers, breaking-up families, felling forests, destroying habitat, killing 
creatures.  These changes cannot be undone, forever changing the problem context. 
• Potential solutions to wicked problems cannot be enumerated. 
There are a large number of stakeholders in the Tasmanian forest case study, and 
each would have their own preferred state of the system.  Yet this is still only a small 
proportion of the potential number of solutions, particularly given the complex and 
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uncertain future that may evolve from the first step in the implementation of a 
solution, leading to a branching of possible next steps in the solution process. 
• Template solutions are not applicable to wicked problems, because 
every wicked problem is unique. 
Tasmania is the only place in the world like Tasmania, and every apparently similar 
situation in time and space, on closer inspection, will be found to be different in a 
non-trivial sense.  Even apparently similar institutional situations such as British 
Columbia, discussed in Chapter 6 (cf. Matthew Gray and Wolfenden 2003), is 
significantly different (Bunnell and Kremsater 2003). 
• Every wicked problem can be considered a symptom of another 
problem. 
This is evident in Tasmania; for example, the small population may lead to limited 
employment opportunities, leading to government support of industry, leading to 
preferential support of forestry leading to logging of state owned forests, leading to 
reduced opportunities for forms of employment other than logging, and so on. 
• Discrepancies often occur with the representation of a wicked problem, 
which can affect the resolution of the problem.  
Different stakeholders in the Tasmanian case tend to give their own view of the 
situation (for a series of differences in problem representation see Bevilacqua 2002a; 
2002b; Drielsma 2002; Forestry Tasmania 2002a; Andrewsartha 2003), either 
unconsciously or consciously (and perhaps deliberately to further their own aims) 
because of their own frames of reference (see Table 3). 
• Planners have no right to be wrong, but are liable for the 
consequences of their decisions. 
Any agency or government that implements a policy that does not resolve the 
problem will have to bear the consequences.  This has been part of the ongoing story 
in Tasmania, as every policymaking group has come to be criticised for the failure of 
their policies to resolve (finally) the ongoing conflict. 
Regulatory capture was discussed in Section 2.3.3 as potentially contributing to 
wicked problems; regulatory capture has been identified in Australia, and Lowe 
(1984) and Marsden et al. (2000) have written explicitly about other examples of 
regulatory capture in Tasmania, in the context of dams and hydroelectricity, and 
waste management systems and water pollution respectively.  It is arguable that 
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command-and-control and self-regulation are both forms of regulation that have been 
captured in the Tasmanian context.  The former because of the ongoing strong 
support of environmentally damaging industries by successive governments 
employing command-and-control regulation, and of the logging industry through the 
introduction of self-regulation, which has had the effect, as Braithwaite suggests, of 
‘giving the government an excuse for not doing its job’ (Braithwaite quoted in 
Gunningham et al. 1998:53).  The rationale may be that, rather than implementing 
command-and-control regulation and being seen as captured by the industry, self-
regulation can be employed to distance the government from the activities of the 
industry (Gunningham et al. 1998:53). 
One incident which demonstrates regulatory capture in Tasmania was the attempt in 
1989 by the chairman of a logging company to bribe a member of the government to 
cross the floor, bring down the government and allow the pro-logging former premier 
to resume power (Darby 2002a; Flanagan 2003).  That former premier is currently a 
director of the logging company.  The current Premier was a member of the pro-
forestry and industry-funded Forest Protection Society (Day 2004).  The secretary of 
the department of infrastructure, energy and resources was formerly the executive 
director of the Forest Industries Association of Tasmania (Day 2004), a position that 
has been held by John Gay, CEO of Gunns Ltd (FIAT 2001). The leader of the 
Liberal party in state parliament is also a former Gunns employee, ‘…before [he] got 
into parliament’ (Fullerton 2004).  Such an exchange of staff between regulator and 
regulated industry is known as the ‘revolving door theory of undue influence’ 
(Marsden et al. 2000).  One of the aspects of the revolving door involves bureaucrats 
serving in a regulatory role creating ‘red tape’ through which industries must 
negotiate.  The bureaucrat then leaves the regulator and works in the industry, and 
because they designed and implemented the system, they can gain a direct 
advantage by either working directly for a regulated company, or acting as a 
consultant to that company (Brezis et al. 2002).  The same individual may potentially 
re-enter the regulatory body at a later date to further improve the advantage they 
have created.  Similar close relationships have also been observed between 
corporations that are ostensibly in competition with one another, but closer 
examination reveals that these companies share directors, and in effect form a 
‘power bloc’ (Hayden et al. 2002).  In such circumstances the use of regulatory 
instruments that depend upon market competition, such as price-based instruments 
(see Section 6.5) become ineffectual, and may be considered another form of 
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regulatory capture.  The existence of regulatory capture in the Tasmanian example 
cannot be dismissed; it will be explored through the SFM in Section 5.3.4. 
4.2.4 Information Gathering 
The information for this case study was obtained from a range of sources.  Most data 
were gathered from published material, including newspapers, magazines, radio and 
television programs, documentaries, databases, journals, books and academic 
works.  Many of these references are included in Appendix A because they directly 
inform the SFM.  A trip was made in August 2002 to attend a conference in Hobart 
titled ‘Unlocking the Gates: Public Participation in Tasmanian Forest Management’, 
hosted by Tasmania’s Environmental Defenders Office.  This trip was made with Dr 
John Wolfenden and Dr Roderic Gill, who helped conduct a series of informal 
interviews.  Notes regarding these interviews and conference proceedings are 
presented in Appendix B. 
4.3 Institutional arrangements 
Forestry in Tasmanian was first regulated under the Forestry Act 1920 and today the 
industry operates largely under the Forest Practices Act 1985, which requires Forest 
Practices Plans for all forest operations.  These plans must be certified as compatible 
with the Forest Practices Code, a code of practice developed and enforced by the 
Forest Practices Authority.  Forest Practices Plans for State Forests are produced by 
Forestry Tasmania.  It is responsible for the management of all public forests in State 
Forests.  Private forestry in Tasmania operates under the Forest Practices Act 1985 
and the Private Forests Act 1994, and involves either private contractors operating in 
State Forests managed by Forestry Tasmania or on Private Timber Reserves 
established under Section 11 of the Forest Practices Act.  The Forest Practices 
Authority empowers inspectors to assess the adherence to the Forest Practices 
Code of Forestry Tasmania and forestry contractors on public land and private 
forestry corporations on Private Timber Reserves.  By far the largest forestry 
corporation is Gunns Ltd, responsible for 95 per cent of Tasmania’s woodchip 
exports (and Australia’s biggest woodchipper of native forests) and controlling 70 per 
cent of the sawlog industry.  It is the largest customer of Forestry Tasmania, sourcing 
the vast majority of its timber for woodchipping from State Forests (Dodd 2003c), 
even though it is also the largest owner of Private Timber Reserves in Tasmania 
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(Fullerton 2004).  Gunns is also a major investor in plantations with over 60,000 ha 
under management in 2003 and over 110,000 ha in 2005.  Most of that plantation 
establishment has been ‘funded through tax-effective investment schemes’ (Dodd 
2003a; Darby 2001;  cf. Pretty 2003a). 
Under the Forest Practices Act, areas to be logged under a Forest Practices Plan are 
not subject to a number of regulations for the protection of the environment, provided 
the plan makes some provision for threatened species and environmental protection.  
It has been claimed that such forest management plans are not required to provide 
the same level of environment protection as statutes such as the Threatened Species 
Act or the Environment Management and Pollution Control Act (Browne 2002). The 
establishment of areas as Private Timber Reserves also allows a raft of 
environmental legislation to be overridden (Browne 2002). 
4.3.1 Tasmanian Government 
The Tasmanian government has two departments responsible for the bulk of 
environmental and natural resource management, the Department of Primary 
Industries, Water and Environment (DPIWE) and the Department of Infrastructure, 
Energy and Resources (DIER).  The DPIWE has a number of responsibilities 
including resource planning, environmental protection and national parks.  The DIER 
has a wide range of responsibilities, and oversees the State’s forestry agencies, 
namely Forestry Tasmania, the Forest Practices Authority (formally Forest Practices 
Board), the Forest Practices Tribunal and Private Forests Tasmania. 
Department of Primary Industries, Water and Environment 
The Department of Primary Industries, Water and Environment (DPIWE) has a 
central role in industry development, natural resource management, land information 
services, environmental protection and the conservation of natural heritage in 
Tasmania.  TheDepartment has seven divisions with responsibilities and expertise 
including agriculture; fisheries and aquaculture; environmental management and 
protection; land and water resource management; nature conservation; Crown land 
management and quarantine.  The stated long-term goals of DPIWE include: 
sustainable and profitable agriculture, aquaculture, and fisheries industries; 
conservation of natural heritage; a healthy and clean environment; a foundation for 
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investment in Tasmania; and self-reliant rural and regional communities.  The DPIWE 
also host the Natural Resource Management Support Unit (formerly known as the 
Natural Heritage Trust Unit) established to support and administer funds for the 
Natural Heritage Trust and National Action Plan for Salinity and Water Quality  
programs.The Department reports to the Minister for Primary Industries, Water and 
Environment, who is also responsible for a number of other statutory bodies including 
Inland Fisheries Service; Resource Management & Planning Appeal Tribunal; 
Resource Planning and Development Commission; Board of Environmental 
Management & Pollution Control; and the Rivers and Water Supply Commission 
(Department of Primary Industries Water and Environment 2003). 
Resource Management and Planning System 
Objectives of the Resource Management and Planning System include: 
•  provision for the fair, orderly and sustainable use and development of 
air, land and water; 
•  encouraging public involvement in resource management and 
planning; and 
•  promoting the sharing of responsibility for resource management and 
planning between the different spheres of government, the community 
and industry (RPDC 2003a). 
  The system also aims to promote the sustainable development of natural and 
physical resources and the maintenance of ecological processes and genetic 
diversity and to facilitate economic development in accordance with this objective.  
The Resource Planning and Development Commission define sustainable 
development as 
Managing the use, development and protection of natural and physical 
resources in a way, or at a rate, which enables people and communities to 
provide for their social, economic and cultural well-being and for their 
health and safety while: a) sustaining the potential of natural and physical 
resources to meet the reasonably foreseeable needs of future 
generations; and (b) safeguarding the life-supporting capacity of air, water, 
soil and ecosystems; and (c) avoiding, remedying or mitigating any 
adverse effects of activities on the environment  (RPDC 2003a). 
The two statutory bodies central to the RMP system are the Resource Planning and 
Development Commission and the Resource Management and Planning Appeal 
Tribunal. 
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However, under Tasmanian legislation forests as a land use are outside the resource 
management and planning system; they are controlled under the Forest Practices 
System, and are exempt from the RMPS planning processes.  The forest practices 
system includes the declaration of Private Timber Reserves on private land, which 
excludes it from local government planning approval (Lawyers for Forests 2002, cited 
in Sheridan 2002).  This results in two important impacts of the Forest Practices 
System: policy and regulations are set primarily ‘by the industry, for the industry and 
enforced by the industry’, and members of the public, ‘no matter what their grounds 
or how they might be affected cannot object to or appeal any aspect of a forest 
practices plan’ (Lawyers for Forests 2002, cited in Sheridan 2002). 
Resource Planning and Development Commission 
The Resource Planning and Development Commission (RPDC) was established 
under the Resource Planning and Development Commission Act 1997 and assumed 
the functions of the former Public Land Use Commission, Sustainable Development 
Advisory Council and Land Use Planning Review Panel from 1 January 1998.  It 
assesses issues of public land use—such as local government planning schemes 
and their amendments--and projects of State significance, oversees the planning 
system, assesses draft State policies, conducts inquiries into the use of public land 
and is responsible for State of the Environment reporting (see SOE Unit RPDC 
2003).  It is also responsible for a number of significant acts and regulations (see 
RPDC 2003b; RPDC 2003c; RPDC 2003a).  It is not, however, responsible for any 
land management issues related to forests on either State land or private timber 
reserves (except for conducting the 5-yearly review of the RFA, under terms decided 
by State and Federal governments, see Tasmanian Government and Commonwealth 
Government 2001; Tasmanian Government and Commonwealth Government 2002b; 
Tasmanian Government and Commonwealth Government 2002a).  These are dealt 
with under the Forests Practices Act 1985 by the Forest Practices Authority (see 
below). 
Resource Management and Planning Appeal Tribunal 
The role of the Resource Management and Planning Appeal Tribunal is to hear 
appeals against administrative acts and decisions made under a number of acts.  
These include the Land Use Planning and Approvals Act 1993, Environmental 
Management and Pollution Control Act 1994, Historic Cultural Heritage Act 1995, 
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Living Marine Resources Management Act 1995, Water Management Act 1999, 
Marine Farming Planning Act 1995, Public Health Act 1997, Strata Titles Act 1998 
and Threatened Species Protection Act 1995.  It is a statutory body set up under the 
Resource Management and Planning Appeal Tribunal Act 1993, and can make 
orders protecting environmental or planning rights and values.  The Tribunal’s 
objectives include: promotion of the sharing of responsibility for resource 
management and planning between the different spheres of Government, the 
community and industry; promotion of sustainable development of natural and 
physical resources and the maintenance of ecological processes and genetic 
diversity, and encouraging public involvement in resource management and planning 
(RMPAT 2003b).  Most appeals to the Tribunal are resolved by mediation at a 
mediation conference, with a minority of appeals going to a hearing (RMPAT 2003a).  
Once again, forestry issues are not the purview of RMPAT, but are dealt with 
separately by the Forest Practices Authority (FPA) or Forest Practices Tribunal (FPT) 
(see below). 
Department of Infrastructure, Energy and Resources 
The Department of Infrastructure, Energy and Resources provides policy advice, 
support and guidance to the two Ministers responsible for a number of Government 
Business Enterprises (GBEs), State-owned Companies (SOCs) and Boards.  These 
ministers are the Minister for Economic Development, Energy and Resources (in the 
2002-2006 parliament this was the Hon Paul Lennon MHA, Deputy Premier and 
Minister for Racing, Sport and Recreation, until he became Premier after the 
resignation (and subsequent death) of Jim Bacon in February 2004; he was replaced 
as minister by Bryan Green) and the Minister for Infrastructure (the Hon Jim Cox 
MHA) (Department of Infrastructure Energy and Resources 2003). 
Other activities of the Department are organised into divisions aligned with budget 
outputs.  A Corporate Services Division and the Office of the Secretary/Deputy 
Secretaries support these divisions, and a senior management team is made up of 
representatives from each Division.  
The areas of responsibility of these Ministers that are assisted by the DIER and 
relevant to the current study are the Forest Practices Authority, Forestry Tasmania, 
Private Forests Tasmania and the Forest Practices Tribunal. 
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Forest Practices Authority 
The Forest Practices Authority is the statutory body that is responsible for 
management of the forest practices system.  It was established under the Forest 
Practices Act 1985 and has the objective of achieving sustainable management of 
Crown and private forests within the state (Forest Practices Board 2003d). 
Tasmania's Forest Practices Authority may conduct audits of forestry operations and 
may investigate complaints and alleged breaches of the Forest Practices Code, and 
can, where necessary to ensure compliance, impose penalties or take legal action 
(Forest Practices Board 2003c).  However, the position of the Forest Practices 
Authority is that the forest practices system is primarily delivered under self-
regulatory processes (see Section 2.3.2).  Forest Practices Officers (FPOs) are 
appointed by the Board and have responsibilities and powers under the Forest 
Practices Act to ensure that their operations comply with the Forest Practices Code.  
In most cases they are actually employed directly by forestry companies to plan and 
supervise their operations; should their employment with the forestry company 
cease, so may their appointment as an FPO.  In the event that a Forest Practices 
Plan expires, these officers may prepare and lodge a certificate of compliance for the 
operation with the Forest Practices Authority (Forest Practices Board 2003c).  The 
Forest Practices Authority identifies the key features of the forest practices system 
as: 
•  an emphasis on self-regulation;  
• planning before harvesting, road construction, operation of forestry 
quarries, establishment of forests; 
• delegated and decentralised approvals for forest practices plans and 
other forest practices matters; 
• a forest practices code which provides practical standards for forest 
management, timber harvesting and other forest operations; 
• applying to both public and private land; 
• having an emphasis on consultation and education; 
• providing for the rehabilitation of land in cases where the forest 
practices code is contravened; 
• having an appeal process, through the Forest Practices Tribunal; 
Chapter 4: Case Study: Tasmania 
Page 142 
• a means by which private land holders are able to ensure the security 
of their forest resources through the declaration of private timber 
reserves; and  
• auditing, reporting and enforcement of the Act and code by the Forest 
Practices Authority (Forest Practices Board 2003b). 
There are seven members of the Forest Practices Authority Board of Directors.  The 
minister appoints these members, and the eligibility criteria are outlined in the Forest 
Practices Act 1985, which was amended in 2005 (Wilkinson 2005).   The day-to-day 
administration of the FPA is the responsibility of the Chief Forest Practices Officer, 
who is appointed by the minister on the recommendation of the board, and they are  
required to have extensive expertise in forestry, extensive experience in forest 
operations, knowledge of the sustainable management of forests and management 
skills (Wilkinson 2005;). 
The FPA runs a Research and Advisory Program that employs specialists to provide 
advice to foresters on how to integrate and manage a range of forest values, and 
include monitoring and research programs.  Fields of expertise include cultural 
heritage, botany, geomorphology, soil science, visual landscape, zoology, forest 
practices and development and implementation of codes of practice.  The Regulation 
Program is designed to monitor and report on achievement of standards set in the 
Codes of Practice (Forest Practices Board 2003a). 
The FPA is responsible for developing a Code of Practice for forestry operations, and 
each operator is then required to ensure that that code is followed.  There is concern 
that the environmental protection measures of the forest Codes of Practice may not 
be effective, with many code prescriptions not substantiated through long-term 
research (Lawyers for Forests 2002, cited in Sheridan 2002).  Oversight occurs via 
certifying officers, who are employed and appointed by the company carrying out 
forest operations to inspect the activities of their employer, and issue warnings or 
fines to their employer when they observe breaches of the code by their employer.  
Certifying officers may also be employed by Forestry Tasmania. 
Forest Practices Tribunal 
The Forest Practices Tribunal was established under the Forest Practices Act 1985, 
and has the role of conducting hearings and making determinations with respect to 
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appeals lodged against decisions of the Forest Practices Authority.  Normally the 
tribunal hears appeals against: 
•  the refusal of a Private Timber Reserve; 
• the granting of a Private Timber Reserve; 
• the refusal, amendment or variation of a Forest Practices Plan by the 
applicant; 
• a notice of failure to comply with a certified forest practices plan; or  
• the variation or refusal of the three-year plan by the applicant. 
The grounds and opportunities for other stakeholders to be involved in the appeal 
process appear to be quite limited. 
Members of the Tribunal are appointed by the Governor (presumably on the 
recommendation of the minister) and are limited to experienced legal practitioners, 
foresters and agriculturalists, forest management scientists, and conservation 
scientists (Forest Practices Tribunal 2003) 
Forestry Tasmania 
Forestry Tasmania (FT) was formerly known as the Forestry Commission of 
Tasmania, and is a forestry company established under the Forestry Act 1920.  It is a 
wholly State-Owned Company, operating with a self-funding model.  Its Board of 
Directors reports directly to the Minister for Economic Development, Energy and 
Resources.  The Governor makes appointments to the board of directors on the 
recommendation of the Minister, and government sets their remuneration fees.  
Monthly reports are supplied to the board on operational and financial outputs of the 
organisation, and these reports are reviewed with senior managers.  The chairman of 
the board has meetings from time to time with the Minister and reports financial 
performance to the State Treasurer every three months (Forestry Tasmania 2003).  
The managing director oversees three general managers and the chief financial 
officer (who is also secretary to the board).  In 2003 Forestry Tasmania made a net 
loss of $11.062 million, an improvement on 2002 when it made a loss of $47.781 
million.  The value of forest estate (current and non-current assets combined) fell 
from $743.039 million in 2002 to $733.724 million in 2003.  The company borrowed 
$14 million in 2002 and $7 million in 2003 (Forestry Tasmania 2003).  Forestry 
Tasmania has been at the centre of most of the debate in Tasmania, as it is the 
agency primarily responsible for the management of Tasmania’s significant area of 
publicly owned forests. 
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Private Forests Tasmania 
Private Forests Tasmania is a government authority established under the Private 
Forests Act 1994 to promote the development of private forestry in Tasmania.  In 
2003 Tasmania's forests covered about 48 per cent of the total area of the State, with 
private forests making up about 29 per cent of the forest area.  
The authority operates under the direction of the Minister for Economic Development, 
Energy and Resources, and has a board of directors appointed for their practical 
knowledge, industry experience or technical expertise relevant to private forestry 
(Private Forests Tasmania 2003a). 
4.3.2 Tasmania Together 
In 2000 the Tasmanian government undertook an ambitious project to seek from the 
Tasmanian community a vision for the future of Tasmania.  The chairman of the 
Tasmania Together progress board is quoted as saying ‘What Tasmania Together 
provides is a barometer and hopefully the catalyst for us to grow this state’ (Bingham 
2002). 
On the 3rd of September 2001 the Tasmania Together report was released containing 
24 goals (and 212 benchmarks) in four categories, shown in Table 20.  Each of these 
broad goals includes a series of benchmarks, among these the ending of clearfelling 
of Tasmania’s old-growth forests (Tasmania Together Progress Board 2002).  
However, only 18 hours after the report was released the forestry minister made it 
clear that the government would not be implementing that particular goal (DFF 
2003b).  The government failed to meet the 1 January 2003 deadline to end logging 
in high conservation value forests (Darby 2003c).   
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Table 20: Goals for Tasmania Together 
Community 
• Ensure all Tasmanians have a reasonable standard of living with regard to food, shelter, transport, 
justice, education, communication, health, and community services. 
• To have a community where people feel safe and are safe in all aspects of their lives. 
• Recognise and value the many contributions that volunteers and unpaid workers can – and do – 
make to their community. 
• Create a culture that encourages people to learn and develop new skills, including life skills, 
throughout their lives. 
• Develop an approach to health and well-being that focuses on preventing poor health and 
encouraging healthy lifestyles. 
• Develop an approach to the health and well-being of the Tasmanian community through the 
delivery of coordinated services. 
• Foster and value vibrant and diverse rural, regional and remote communities that are connected to 
each other and the rest of the world. 
• Provide a valued role in community life for Tasmania’s young people now and in the future. 
• Foster an inclusive society that acknowledges and respects our multicultural heritage, values 
diversity and treats everyone with compassion and respect. 
• Have Tasmania recognised nationally and internationally for its innovation, pursuit of excellence 
and creativity in arts and culture. 
• Acknowledge and respect the contribution that the Aboriginal community and its culture have 
made and continue to make to Tasmania and its identity. 
Democracy 
• Provide all Tasmanians with the opportunity to participate in decisions that affect their lives. 
• Have a system of government that is open, seeks and listens to people’s views and ideas, and 
uses them in decision making at all levels. 
• Ensure there is greater co-operation at all levels of government and among political parties to 
improve the lives of Tasmanians. 
• Have a system of government that is accountable to the people and plans for the future at all 
levels. 
Economy 
• Increase job and meaningful work opportunities in Tasmania. 
• Maximise the opportunities available through information and other technologies. 
• Ensure education and training provides our workforce with the skills to support our business and 
industry. 
• Have an internationally focused business culture that creates business investment and growth and 
encourages enterprise, innovation and excellence. 
• Promote our island advantages including our ‘clean-green’ image, natural resources, location and 
people. 
Environment 
• Value, protect and conserve our natural and cultural heritage. 
• Value, protect and maintain our natural diversity. 
• Ensure there is a balance between environmental protection and economic and social 
development. 
• Ensure our natural resources are managed in a sustainable way now and for future generations. 
The Tasmania Together goals and benchmarks are accessible online at 
http://www.tasmaniatogether.tas.gov.au, and are to be reviewed every five years. 
4.3.3 Private Industry 
Logging Operators 
Gunns Ltd 
Gunns Limited is a publicly owned company listed on the Australian Stock Exchange.  
It has been operating since 1947, and became incorporated in June 1951 as 
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Kilndried Timber Industries Ltd, becoming Gunns Kilndried Timber Industries Ltd in 
1986, and Gunns Ltd in 1993.  In the late 1990’s and early 2000’s Gunns moved to 
acquire almost all competing forestry companies in Tasmania (see Brammall 2003b; 
Marney 2003; RWE 2003), becoming the monopoly wood chip exporter in 2001.  
Acquisitions (date acquired and purchase value), joint ventures (per cent owned) and 
wholly owned subsidiaries include: 
• Kauri Timber Company Ltd; 
• Gunns Finance Pty Ltd; 
• Gunns New Zealand Pty Ltd; 
• Gunns Plantations Ltd; 
• Gunns Forest Products Pty Ltd; 
• Associated Forest holdings Pty Ltd; 
• Wesley Vale Engineering Pty Ltd; 
• Tasmanian Pulp & Forest Holdings Ltd; 
• Sorisdale Pty Ltd; 
• TVBIC Pty Ltd; 
• Gunns Holdings Pty Ltd; 
• Carter Holt Harvey-Veneer Op. (1999, $4 million); 
• Tasmanian Board Mills (1999, $15.2 million); 
• Boral Ltd-Tasman Forest Assets (2000, $41.5 million); 
• North Forest Products (2001, $165.7 million); 
• Tamar Ridge Wines Pty Ltd (2003, $8.8 million); 
• Tamar Tree Farms (62 per cent owner); and  
• Plantation Platform of Tasmania (15 per cent owner).  (Thomson 
Financial 2003b). 
Activities of Gunns Limited consist essentially of timber, retail, construction, veneer 
and plantations; forest products accounted for 85 per cent of 2002 revenues 
(Thomson Financial 2003a).  It appears that this diverse range of businesses, and 
particularly the acquisition of competitors, has seen revenues and profits increase, 
shown in Table 21 (cf. Brammall 2003a) 
Table 21: Gunns Ltd revenue and profit 2000-05 
(Paisley 2001; Gay 2002a; 2003a; 2004; 2005) 
Year Revenues Profit 
2000 $152 million $8.7 million 
2001 $232 million $17.8 million 
2002 $523 million $53.3 million 
2003 $613 million $74 million 
2004 $674 million $105 million 
2005 $701 million $101.3 million 
These figures (five fold revenue increase and twelve fold profit increase) have drawn 
a lot of interest from financial markets (Brammall 2003a; Bolt 2003; Pretty 2003b; 
Collett 2003; Phil Hopkins 2003; Dodd 2003a; Nick Clark 2003b; Nick Clark 2003c; 
Philip Hopkins 2003).  These figures have also drawn much criticism, because from 
‘Gay's own figures, Gunns is processing up to 1.2 million tonnes of woodchips from 
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"government supplied old-growth forests", while only 200,000 of the 4.2 million 
tonnes of hardwood woodchips it processes each year are derived from plantations’ 
(Dodd 2003a) 
Gunns became the sole exporter of woodchips from Tasmania in 2001, a year in 
which it exported over 4.5 million tonnes.  In the same year, Gunns applied to the 
Australian Bureau of Statistics to have export figures kept confidential.  This 
suppression of data has remained despite another woodchip exporter entering the 
market in 2002.  Unofficial figures for total woodchips passing through Tasmania’s 
ports were 2000-2001: 4,612,879 gross tonnes, 2001-2002: 4,548,725 gross tonnes 
(Gunns monopoly), 2002-2003: 5,140,249 gross tonnes (95 per cent Gunns) (Nick 
Clark 2003f) 
Gunns Ltd, along with Forestry Tasmania, have been central to the forest debate in 
Tasmania, as Gunns is the major customer of Forestry Tasmania, buying the vast 
majority of its timber each year (e.g. the majority of Forestry Tasmania’s 2003 
harvest of 2.83 million tonnes of pulpwood is believed to have been sold to Gunns 
(Nick Clark 2003f)). 
Minor forestry operators 
There are a number of smaller (in terms of relative operation in Tasmania) forestry 
operations in Tasmania.  These include Norske Skög, a Norwegian-owned global 
newsprint manufacturer (see http://www.norskeskog.com/), Rayonier, a North 
American global plantation manager (managing plantation in Northern Tasmania, 
see http://www.rayonier.com/), softwood saw-millers reliant on plantation pine, and 
around eight small saw-millers in southern Tasmania who supply timber to the craft 
and furniture industry, and who are reliant on mature forests for their special uses, 
but would prefer to ‘selectively log these forests over 20 years rather than clear them 
out in six months’ (Beck 2003).  Some members of Timber Workers for Forests are 
among these small operations (see below).  Changes in the industry over the past 
10-15 years have seen many smaller operations bought out (see Borschmann 
1999).  
Beekeepers 
As mentioned in Section 3.7, beekeepers are typically single-owner-operator or 
family owned and operated businesses; of a total number of 777 beekeepers in 1991, 
only ten were regarded as commercial scale, and these ten accounted for some 60  
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per cent of all hives (Roderic A. Gill 1993).  An analysis of the Tasmanian 
beekeeping industry undertaken by Gill (1993) revealed that the beekeeping industry 
in Tasmania can be considered to be a self-organizing group of independent 
operators.  In 2001-02 there were 255 beekeepers operating in Tasmania, based on 
official figures (see Table 22).  Whilst some may claim that the contributions and 
impact of the beekeeping industry on the economy of Tasmania is not significant, 
such claims overlook the flow-on effects from this industry into other sectors, 
particularly pome and stone fruit production, and seed production. 
Table 22: Tasmanian Registered Beekeepers 2001/2002 
(From DPIWE 2005a) 
Hives per Beekeeper Number of Beekeepers Total Number of Hives 
200+ 22 13940 
101 - 200 7 1020 
51 - 100 11 992 
21 - 50 20 789 
11 - 20 26 469 
5 - 10 39 330 
1 - 4 130 370 
Total 255 17910 
The estimated contribution of the beekeeping industry to the Tasmanian economy is 
$1.4-1.5 million per annum direct contribution through honey (Gibbs and Muirhead 
1998; R.A. Gill 2002), while the value of pollination in Tasmania, estimated using an 
economic surplus approach, was over $35 million in 1991 (R.A. Gill 2002).  This 
figure is almost certainly an underestimate, given the large increase in plantings of 
pome and stone fruits, as well as other seed crops, in the years since this study was 
undertaken, and the upward trend in plantings of stone and berry fruit in particular 
(see Table 23). 
Table 23: Trends in Tasmanian fruit production 
(DPIWE 2005a) 
Industry Current Production/Value Projected Production/Value  
(2010) 
Apple - /$40 million - /$40 million 
Stone fruit 1000 tonne /$8 million 4000 tonne /$25 million 
Berry Fruit 1340 tonne /$1 million 3500 tonne /$15 million 
These industries are dependant on pollination services provided mainly by smaller 
operators to produce fruit (Roderic A. Gill 1993). Tasmania’s beekeeping industry is 
organised under the Tasmanian Beekeepers Association. 
Tasmanian Beekeepers Association 
The Tasmanian Beekeepers Association (TBA) is a collection of smaller sub-
branches of professional and amateur beekeepers from across the state.  These 
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include Northern Tasmanian Beekeepers Association, North West Tasmanian 
Beekeepers Association, and Southern Beekeepers Association, with offices in 
Launceston, Sisters Beach and Sandy Bay, respectively. 
They have a prime role in the dissemination of information for the beekeeping 
community, and are an avenue for contact with government agencies and the 
government itself (Roderic A. Gill 1993), including the industry funded Rural 
Industries Research and Development Corporation Honeybee Research Program 
(RIRDC 2005) (formerly known as the Honeybee Research and Development 
Corporation (HBRDC)).  Beekeepers are dependant on access to mature 
leatherwood trees (Eucryphia lucida Labill.) which occurs mainly in public forests in 
old-growth areas.  Much of this has been destroyed by logging in recent years 
(although leatherwood destruction has been an issue for beekeepers since the 
1940’s), and many beekeepers have spoken out against such practices.  The 
Southern Beekeepers Association in particular has been very active and vocal 
against the clearfelling of leatherwood-rich old-growth forests in southern Tasmania, 
essential for the beekeeping industry to survive in southern Tasmania (see Appendix 
B, and Figure 58 and Figure 59 in Appendix F; areas available for clearfelling are 
shown in light-green in Figure 52; (cf. R.A. Gill 2002; Pigot 2001; SBA 2004; Sunday 
Tasmanian 2002; Underwood 2002; D. Wood 2002; Michelle Wood 2002)). 
Industry Associations 
There are a large number of forest industry associations in Tasmania, and some 
organisations are sub-sets of other associations and industry groupings.  The Forests 
and Forests Industry Council of Tasmania (FFIC), for example, claims members from 
• Forest Industries Association of Tasmania  
• Tasmanian Country Sawmillers Federation 
• Tasmanian Aboriginal Land Council Aboriginal Corporation 
• Tasmanian Farmers & Graziers Association 
• Local Government Association of Tasmania 
• Tasmanian Beekeepers Association 
• Department of Infrastructure Energy and Resources 
• Private Forests Tasmania 
• Timber Communities Australia 
• Furnishing Industry Association of Australia 
• Tasmanian Traditional & Recreation Land Users Federation 
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• Unions Tasmania 
• CFMEU – Forestry & Furnishing Products Division 
• Tourism Council of Tasmania 
• Department of Economic Development  
• Forestry Tasmania (FFIC 2003). 
Some of the constituent members of FFIC have already been explored; a selection 
will be covered in the section below. 
Forest Industries Association of Tasmania 
The Forest Industries Association of Tasmania (FIAT) is the employer body 
representing the interests of almost 20 producers of forest products in Tasmania.  Its 
stated objective is  
…providing a focus for the formulation of forest industry policy and to 
present an industry perspective to community decision-makers and the 
public; and develop and co-ordinate ‘industry service function’, notably 
training and education, timber marketing, research and industrial relations, 
and other matters which need to be addressed on an industry-wide basis 
(FIAT 2001:1). 
 The association had assets in 2001 of over $800,000.  It enjoys close ties with the 
former Deputy Premier and Minister for Forests, now Premier Paul Lennon, as well 
as with the state owned Forestry Tasmania.  The chairman of FIAT is also the 
Chairman and CEO of Gunns Ltd, John Gay.  FIAT is a member of the National 
Association of Forest Industries (FIAT 2001). 
Timber Workers for Forests 
The group Timber Workers for Forests was formed in November 2001 as an 
independent group of timber workers who share concerns about forestry practices in 
Tasmania (TWFF 2005b). The group represents a broad range of people from the 
timber industry including: sawmillers, builders, furniture and instrument makers, 
joiners, cabinetmakers, boat builders, shingle splitters, fencing contractors, sculptors 
and other craftspeople.  As such they represent a sector of Tasmanian small 
business, and are valued in the community for their local job creation, creativity and 
high value adding.  Group members produce distinctly Tasmanian high quality 
products that are an integral part of Tasmania’s image, economy, culture and 
heritage.  Timber Workers for Forests provides representation for its members, who 
as a prerequisite are timber workers with first hand experience in the timber industry.  
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Group members believe the opportunity for maximum local job creation, maximum 
value adding and meaningful work now and into the future is being compromised 
because prevailing forestry practices squander local timber resources (Lucas and 
Lucas 2003a). 
It aims to  
Raise the profile of its member’s contribution to Tasmanian society, culture 
and economy and promote alternative forest management options that will 
foster a long term growth in the industry whilst sustaining the environment 
on which it relies (Lucas and Lucas 2003a) 
Stated objectives of the group include: 
•  advocating changes to native forest management towards lower-
impact harvesting techniques to enable perpetual supply of special 
species timber and high quality eucalypts; promoting the labelling of 
timber; 
•  maximising opportunities for skilled employment in the timber industry 
by promoting the preservation and development of fine wood skills and
the high quality work of all timber workers, and the use of timber for its 
highest possible value; and 
•  to educate and lobby the general community, authorities and 
developers in the wise management of forests and use of timber to 
obtain the best possible outcomes for the community. 
  The group conducts and participates in independent studies and research; they 
have published a number of reports analysing employment in the Tasmanian timber 
industry, economic performance of woodchipping, and harvesting efficiency (G. 
Green 2002b; 2003a; 2002a), and in 2005 they produced comment on the May 2005 
Tasmanian Community Forest Agreement (TWFF 2005c).  It liaises with state and 
local government authorities; produces and distributes newsletters; calls public 
meetings; carries out fund raising activities, and supports and encourages other 
community associations with similar aims(Lucas and Lucas 2003b). 
4.3.4 Community associations 
Wilderness Society 
The Wilderness Society (TWS) is a not-for-profit, non-government organisation and is 
Australia's largest national, community-based, environmental advocacy organisation.  
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It started in 1976 as the Tasmanian Wilderness Society.  The Wilderness Society 
became a national organisation and dropped ‘Tasmanian’ from the name in 1984, 
following the successful campaign to save the Franklin River.  Other ‘successful’ 
campaigns in Tasmania include extensions to the South West Tasmanian World 
Heritage Area, Douglas Apsley National Park, the Beech Creek forests, and Savage 
River National Park.  They are currently campaigning in Tasmania for the protection 
of circa 200,000 ha of high conservation value old-growth forests (TWS 2003a; TWS 
2003b).  Their stated mission is to protect wilderness and other high conservation 
value areas, and to promote and restore wilderness and natural processes across 
Australia for the survival and ongoing evolution of life on Earth (TWS 1998b).  The 
Wilderness Society pursues its objectives through public education and 
empowerment, advocacy and negotiation, political lobbying, and research, and uses 
civil disobedience to achieve environmental protection when necessary.  It is 
politically unaligned, but uses the political process to maximise its objectives.  Its 
ethos is based on a philosophy of non-violence and consensus decision-making. 
The majority of funding is obtained from membership dues, donations, public 
fundraising and retail operations, with a small amount of funding coming from 
government or corporate sources.  The society’s structure consists of a National 
Organisation based in Hobart and a number of Campaign Centres located around 
Australia in capital cities and regional centres.  These offices operate largely through 
the efforts of volunteers, with some campaign, fundraising and retail staff being paid, 
including national campaign staff and the National Campaign Director (TWS 1998a).  
Both the director of TWS (Alec Marr) and TWS itself are defendants in the so-called 
‘Gunns 20’ case (see http://www.gunns20.org). 
Doctors for Forests 
'Doctors for Forests' was formed in January 2001 when a core group of doctors in 
Hobart, ‘concerned by the massive increase in woodchip exports from Tasmania’, 
sent letters to all Tasmanian doctors.  They received a large response, with 
approximately 25 per cent of Tasmanian doctors joining the organisation, and 
donating money for a campaign to bring the forestry debate out into the mainstream 
(DFF 2003b).  By 2003 the group had grown to almost 700 members including 
Specialists, General Practitioners, Resident Medical Officers, other Health 
Professionals and Medical Students.  The position of Doctors for Forests is that they 
are not allied with any political party (DFF 2003a), and they have called for: 
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...the complete cessation of clearfelling of our old-growth forests.  This 
unacceptable practice must be replaced with truly ecologically sustainable 
methods (DFF 2003a). 
Other conservation NGOs 
A number of other organisations are active in Tasmania including the Tasmanian 
Conservation Trust (URL: http://www.tct.org.au/), Environmental Defenders Office 
(URL: http://www.edo.org.au/edotas/), and the Tasmanian Environment Centre (URL: 
http://www.tasmanianenvironmentcentre.org.au/). 
A range of other smaller community based conservation groups exist, including the 
Tarkine National Coalition, Friends of the Blue Tier, South East Forests Protection 
Group, Reedy Marsh Forest Conservation Group, Tasmanian National Parks 
Association, Huon Valley Environmental Centre, Artists for Forests, The Environment 
Association, North East Bioregional Network, Great Western Tiers National Park 
Campaign, Mount Arthur Environment Management Group, Launceston Environment 
Centre, Canyon and Bluff Working Group, Panama Forest and Denison River 
Catchment Group, Jackeys Marsh Residents Association, and Tasmanian 
Conservation Trust (TWS and ACF 2004), but these groups will not be explicitly dealt 
with. 
 
Timber Communities Australia 
Timber Communities Australia (TCA) is a national organisation largely of people who 
work or live in communities that depend on forests.  It draws members from both city 
and rural communities, and co-ordinates national activities through an information 
exchange network.  The explicit mission of TCA is: 
…to secure long term access to natural resources to generate 
employment and a future for regional communities, and to ensure our 
unique Australian forests are scientifically evaluated and sustainable 
managed for the benefit of future generations and genetic diversity (TCA 
2004). 
It acts as an umbrella organisation for other independent and like-minded groups 
(TCA 2004).  The Tasmanian representative of TCA, Barry Chipman, has made 
frequent appearances in the media as a vocal supporter of the forestry activities in 
Tasmania (see Bevilacqua 2003a; Chipman 2003b; Chipman 2003a; Fullerton 2004; 
Lovibond 2003a; Maher 2004; Martain 2003b; Martain 2003a; Danny Rose 2003c; 
Luke Sayer 2003b; Luke Sayer 2003f; Luke Sayer 2003c; Kane Young 2003a). 
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4.3.5 Underlying paradigms and values 
In understanding the interrelationships between these institutions, it is important to 
come to terms with the values and beliefs that underlie these institutions.  One 
attempt to qualify this has been made by Gill (1996a), who articulated the metaphor 
of the anthropocentrism-ecocentrism spectrum  (see Section 1.2.4 (and Eckersley 
1992)) with respect to philosophical positions of the participants in a debate over the 
access of beekeepers to forests in southern Tasmania, particularly in the World 
Heritage Area (WHA).  Many of the participants in that debate are also participants in 
the logging debate that is the focus of this case study.  Key stakeholders identified by 
Gill (1996a) include: 
• commercial beekeepers with sites in the WHA 
• commercial beekeepers without sites in the WHA 
• non commercial beekeepers 
• Tasmanian Department of Parks, Wildlife and Heritage (since 1996 
subsumed into the Department of Primary Industries, Water and 
Environment, and in 2002 excised as the Department of Tourism, 
Parks, Heritage and Arts) 
• Forestry Commission Tasmania (now Forestry Tasmania) 
• tourists 
• the conservation lobby 
• the natural ecology 
• users of commercial pollination services 
• users of non-commercial pollination services 
• the general Tasmanian economy 
It is interesting that Gill (1996a) included ‘natural ecology’ and ‘general Tasmanian 
economy’ in the group of stakeholders; they have not been included as such in the 
analysis below.  The remaining forest ‘users’ can be subjectively positioned along an 
anthropocentric-ecocentric spectrum (Roderic A. Gill 1996a).  Figure 22 illustrates the 
putative positions suggested by Gill, as well as some of the forest users more 
relevant to this particular study.  The bands along the spectrum that Gill (1996a) 
identifies are drawn from Eckersley (1992), and are briefly described as follows: 
Unreserved anthropocentricism is an approach to environmental management that is 
entirely human-centred, devoid of notions of conservation or preservation, and 
focused only on ‘economic efficiency’.  Human material satisfaction is the primary 
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goal, and all other variables such as the needs of other life forms, or human spiritual, 
psychological or aesthetic needs are unimportant (Roderic A. Gill 1996a; Eckersley 
1992). 
Tourists Preservation 
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Public 
 
Tourism 
Industry 
Wilderness 
Lobby 
Wooden Boat 
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State 
Forestry 
Dept 
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Human Welfare 
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Preservation 
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Industrial 
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Figure 22: Anthropocentric-ecocentric spectrum of Tasmanian forest users 
(Modified from Roderic A. Gill 1996a) 
Resource conservation as a philosophical perspective still regards the world 
exclusively in human use-value terms, yet is one-step removed from unrestrained 
exploitation of the natural world.  ‘Resources’ are conserved to allow sustained 
human use, with sustainable development seen as the maintenance of natural 
resources for human use, and the reduction of ‘waste’ through technological 
advances.  The primary goal of this perspective is still the maximisation of economic 
output (Roderic A. Gill 1996a; Eckersley 1992). 
The human welfare ecology perspective recognises that the psychological, amenity, 
recreational and health needs of human communities must be addressed, and that 
such needs are dependant upon the containment of ecological problems, which 
cannot be achieved by technology alone.  This perspective is fundamentally human-
centred, and may be described as enlightened self-interest.  Environmental quality is 
a criterion for policymakers, with the search for more ecologically benign lifestyles 
that maintain biological support systems being a goal.  Since humans are still 
regarded as more important than others in the global ecosystem, species or 
resources that are of no present or recognised potential human use are not actively 
protected (Roderic A. Gill 1996a; Eckersley 1992). 
A preservationist perspective is characterised by a reverence for the natural 
environment, and non-human species are considered intrinsically valuable.  It is still a 
human-centred perspective, with human aesthetics a common driver of campaigns 
for the preservation of ‘charismatic’ species and ‘wilderness’.  Preservation for 
preservation’s sake is difficult for people toward the anthropocentric end of the 
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spectrum to comprehend, and it is for this reason, for example, that ‘economists’ find 
it difficult to treat the concerns of ‘environmentalists’ as legitimate (Roderic A. Gill 
1996a; Eckersley 1992). 
From the philosophical perspective of ecocentrism, the integrity of the natural 
ecosystem is all-important.  
The global ecology is considered to be an intrinsically dynamic, 
interconnected web of relations in which there are no absolutely discrete 
entities and no absolute dividing lines between the living and the non-
living, the animate and the inanimate or the human and the non-human 
(Roderic A. Gill 1996a:26) 
The aim of policies is the preservation of the natural environment, and the 
minimisation or control of human impacts.  This perspective is not anti-human, but 
pro-ecology, and the adoption of an ecology-first attitude implies the best prospects 
for long term human survival, since humans are a part of the ecology of the Earth, 
along with all other species (Eckersley 1992). 
4.3.6 Summary  
This coverage of the institutional arrangements in place in Tasmania will be 
expanded upon in a systematic way using the SFM approach (presented in Section 
2.6.1), in simplified form at first in Section 4.4, and more deeply in Chapter 5.  This 
approach explicitly examines the relationships between institutions and other 
components of the system, in particular the values, beliefs and technologies 
underlying these institutions.  Because of the great diversity of institutions associated 
with the Tasmanian forestry story, a focus around the beekeeping industry-forestry 
industry sub-sector of issues is provided to facilitate clarity in relation to the 
exposition of the theoretical synthesis that is the overriding aim of this work.   
4.4 Social Fabric Matrix 
The theoretical background for the Social Fabric Matrix (SFM) was introduced in 
Section 2.6.1.  As articulated there, the SFM provides an analytical framework 
through which the complex and diverse relationships between multiple components 
of the system under study can be systematically explored.  One of the outputs of the 
method is a matrix of delivering and receiving components, with each component 
potentially delivering to and receiving from other components.  The matrix produced 
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has no common ‘units’, not money, energy, nor information, but potentially a 
combination of all tangibles and intangibles that any two components may deliver or 
receive, described as ‘stuff’ in Section 2.6.  This is one of the important strengths of 
the method in enabling a more holistic analysis to be undertaken.  The SFM 
becomes an ‘instrumental tool to aid thinking’ (Hayden 1993b:313), allowing potential 
relationships to be uncovered.  Gill (1993:150) perceived the SFM as a ‘purely 
descriptive construct’.  However, in the further development of the SFM Hayden 
(1993b) states that once these delivery relationships are uncovered, it is important to 
then fully articulate four key features of the delivery relationship: deliveries, amount, 
location and time.  When this is done, it becomes possible to record the transfer of 
deliveries between components, as shown in a hypothetical example in Table 15.  
Gill (1993) used the SFM as a qualitative SD modelling tool; the main work he then 
undertook was the development of a quantitative SD model cognisant of the 
relationships explicated in the matrix, but not generated directly from the matrix 
elements.  At that time, the SFM method had not been as fully developed as it 
became in Hayden’s later work.  In particular, Hayden extended the method in the 
years following (1993a; 1993b; 1995; 2003; 2004); these changes address some of 
the concerns of Gill (1993) about the SFM method.  The progression from SFM to 
another form of analytical tool is an inherent part of the process of using the SFM, 
particularly graphic representation of the relationships made explicit in the matrix.  
Hayden (1982c) stated that the matrix was to be used in this fashion; its strength was 
that it allowed the development of a Boolean digraph of the relationships and the 
creation of a social data table for further research.  (Students of Hayden’s (Warkentin 
and Menter 1982) created a computer program to generate a digraph directly from a 
SFM, but this program was limited to 16 components, not enough to be useful for this 
study.)  In a study of the arrangements affecting the beekeeping industry in southern 
Tasmania (Roderic A. Gill 1993), a SFM was developed with the components listed in 
Table 24.  Some of these were useful in the development of the SFM for this study, in 
which a greater number of components has been used.  
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Table 24: SFM components used by Gill (1993) 
Values 
Autarky 
Other beekeeper values 
Pollination user values 
Institutions 
Honey Bee Research and Development Council 
State Agriculture Departments 
Other Government Institutions 
Non-commercial pollination users 
Commercial pollination users 
Non-commercial beekeepers 
Commercial beekeepers 
Un-managed bees 
Industry Association 
Industry pollination association 
Beliefs 
Income goal 
Intergenerational relevance goal 
Leisure goal 
Lifestyle goal 
Other motivations 
Property rights 
Environment 
Public land 
Private land 
Climate 
Quality of season: physical 
Quality of season: financial 
Technology 
Beekeeping technology 
Grower technology 
Pollination research 
Extension technology 
A simplified SFM is shown here in Table 25, along with a digraph shown in Figure 23.  
The SFM in this example may appear somewhat trivial in that almost all the allowed 
relationships are actually present (i.e. there is a ‘1’ in (almost) every square).  This is 
an effect of the simplified matrix; components in this matrix are formed by 
concatenating components of a larger, more explicit matrix, as explained further 
below.  (The complete matrix will be shown in Chapter 5).  The components in this 
SFM are largely self-explanatory; briefly, Federal and Tasmanian governments 
include all departments, authorities and state owned companies, values include all 
values considered, beliefs include all considered beliefs, technology includes only 
two broad groups of technologies, and environment has been reduced to biotic (e.g. 
plants and animals) and abiotic (e.g. climate, landscape) components.  (Section 2.6.1 
articulated what the differences between these groups of componenets are). 
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Table 25: Simplified SFM for Tasmanian case study 
Social Institutions Values Beliefs Technology Environment 
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1 2 3 4 5 6 7 8 9 10 11 12 
Federal Government 1 1 1 1 1 1 1   1 1 1   
Tasmanian Government 2 1 1 1 1 1 1   1 1 1 1 1 
Conservationists 3 1 1 1 1 1 1   1      
Beekeepers 4 1 1 1 1 1 1   1 1 1 1 1 
Loggers 5 1 1 1 1 1 1   1 1  1 1 
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Community 6 1 1 1 1 1 1   1 1 1 1 1 
Va
lu
es
 
Values re nature 7             1 1         
B
el
ie
fs
 
societal beliefs 8 1 1 1 1 1 1 1 1         
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The allowed relationships shown here are those that were articulated in Table 12.  
The most important features to revisit here are that the chief mediator between all 
other system components is the social institution: technology and environment, 
beliefs and the environment, and beliefs and technology, all interact through 
institutions.  Furthermore, values do not interact directly with institutions, but are 
mediated by beliefs, and modified or reinforced by those beliefs.  These restrictions 
explain some of the pattern shown in Figure 23.  This simplified digraph shows 
values interacting only with beliefs, but beliefs delivering and receiving from all 
institutions.  All institutions interact with all other institutions.  The federal government 
only receives from the environment, primarily policy criteria, whereas the Tasmanian 
government both receives from the environment and delivers to the environment 
through its sub-institutions such as Forestry Tasmania.  Other institutions that deliver 
directly to the environment include beekeepers, community and loggers.  
Conservationists tend not to make deliveries directly to the environment, but typically 
Receiving 
Components  
Delivering 
Components  
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use criteria they receive from the environment to seek to affect other institutions to 
modify what they deliver to and receive from the environment (e.g. lobbying loggers 
to use less destructive logging methods to reduce environmental damage and leave 
more trees, or pressuring governments to deliver more ‘environmentally friendly’ 
legislation to other institutions).  Institutions typically deliver technology to the 
environment (e.g. clearfelling technology), and in return receive environmental 
substance (e.g. sawlogs and woodchips).  The two groups of technologies included 
here only deliver criteria to a few institutions, and in turn only receive tools, skills and 
knowledge from some institutions. 
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Figure 23: Digraph of simplified SFM. 
This digraph shows almost all relationships as bi-directional, that is to say, delivering 
relationships are also receiving relationships.  Only a few of the components in this 
digraph are considered as having relationships that are not bi-directional, and these 
are shown by the absence of heads on the connecting arrows.  This digraph is a step 
along the path to the development of an SD model for the case study, which was 
discussed in Section 2.5; the most important information needed in the development 
of an SD model is the establishment of what are the ‘flows’ within the system; that is, 
what is delivered or received between components.  The simplified SFM shown in 
Table 25 lacks the granularity required to establish in a meaningful way what these 
flows are.  However, this SFM is sufficiently detailed to demonstrate its value as a 
methodology through which to underpin the systematic ‘unpacking’ of a complex 
issue set.  The basic premise is that system understandings of this kind are a 
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necessary first step towards understanding how this ‘system works’.  In turn, that 
premise is founded on the notion that systems can be better managed through 
greater understanding of those systems.  Perfect understandings are neither claimed 
nor sought; just better understandings than those that could be constructed through 
more reductionist, partial explorations.  This is a basic tenet of systems theory, which 
seeks to find the understanding that lies between ‘…the specific that has no meaning 
and the general that has no content…’ (Boulding 1956:197) (cf. Figure 44).  A 
System Dynamics model developed as an articulation of the SFM is a useful adjunct 
through which to facilitate the detailed exploration of specific system relationships, 
particularly with a view to policy formulation.  Given that the emphasis of this work is 
to articulate a particular theoretical synthesis through which to underpin the 
resolution of wicked problems such as the particular forestry debate under review 
here, the need to develop a fully functional SD model is considered less important in 
relation to the overall aims of this thesis.  However, an example SD model is shown 
in Appendix G, for illustrative purposes, along with the method for its development 
and arguments regarding applicability of such an approach to this case study. 
4.5 Chapter Review 
The aims of this chapter were  
• To explore the background to the forestry debate in Tasmania; 
• To elucidate some of the institutional arrangements of forestry in Tasmania; 
• To develop a simplified Social Fabric Matrix for the Tasmanian case study, 
and thence develop a digraph of those relationships; and 
• To present a rationale for and articulate a synthesis of the Social Fabric Matrix 
with System Dynamics modelling as a tool in analysis of policy and as an aid 
to learning. 
Section 4.2.1 presented a brief history of forestry inquiries and reports over the last 
twenty years; in particular Table 19 lists 16 reports from state, national, and 
international organisations, both government and non-government, expressing 
concerns over logging in southern Tasmania, that appear to have been largely 
ignored by State and Federal governments.  Section 4.2.2 addressed the apparent 
issues in this debate, which include the disparity between the community 
expectations of forestry in Australia based upon the NFPS, and more particularly the 
logging of old-growth forests.  Section 4.2.3 identified the features that define this 
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situation as a wicked problem, and identified regulatory capture as a phenomenon 
that is also potentially exacerbating the situation in Tasmania.  Section 4.2.4 
identified the sources of information for this case study. 
Section 4.3 outlined the institutional arrangements for this case study, identifying the 
organisations that are considered in this study, namely the Tasmanian government 
(Section 4.3.1), private industry (Section 4.3.3), and community associations (Section 
4.3.4); a number of the relationships that are known to exist between these 
institutions were described.  A previous study that also examined many of these 
institutions was included in Section 4.3.5, because it had articulated some of the 
underlying values of these institutions (in the context of the anthropocentric-
ecocentric spectrum articulated by (Eckersley 1992)). 
From the information presented in these sections a simplified Social Fabric Matrix 
(SFM) was developed in Section 4.4 and a digraph of these relationships, 
constructed to allow visual exploration of relationships between these institutions, is 
shown in Figure 23.  Salient to observe from this figure is the close 
interconnectedness of components, which in turn leads to a complex system, with 
interactions that lead to outcomes that may be difficult or impossible to predict. 
The following chapters will proceed to further the aims of this thesis, covering the 
following areas: 
Chapter 5 will present an analysis of the major case study that was introduced in this 
chapter.  This case study will form the centre of an institutionalist policymaking 
analysis, using the SFM as a pivotal tool in the methodology.  It will expand on the 
simplified SFM presented in this chapter to produce a complete SFM, with its own 
digraph, and table of deliveries, along with further analysis of the interrelationships. 
Chapter 6 will present a number of examples of forestry approaches that have 
alternative institutional arrangements as a possible example of the kinds of 
approaches that may emerge from the actual application of the institutionalist 
policymaking framework in the forestry domain.  To inform these approaches and 
why they have been seen as applicable, several theoretical areas of forest 
management that are deemed to have underlying perspectives that are 
transdisciplinarity, holistic and reflexive will first be explored. 
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Chapter 7 will articulate a synthesised methodology for the development of holistic 
forest policy and management systems, based upon the institutionalist policymaking 
framework. 
Chapter 8 will present a review of thesis objectives and how they have been met; 
discuss the implications of this study, and the possible future research work that may 
continue from this study. 
  
Chapter 5 
Analysis of Case Study 
…in Tasmania the forest debate is not just about burning rainforests and 
threatened species.  It is a disturbing story about the way in which 
information is controlled to benefit the very rich and very powerful, and 
about the way major political parties can become hopelessly compromised 
by their relationship with big business… (Flanagan 2003) 
5.1 Aims for this chapter 
The aims for this chapter are: 
• To apply the Social Fabric Matrix (SFM) technique to the case study 
presented in Chapter 4; 
• To articulate the deliveries elucidated in the SFM; and 
• To provide in-depth analysis of a selection of the relationships shown 
within the SFM. 
5.2 Introduction 
The case study of forestry in Tasmania presented in Chapter 4 involves a significant 
number of intricately interwoven components that are difficult to separate in the 
absence of a systematic and rigorous technique to unravel such complexity.  The 
simplified SFM and digraph presented in Table 25 and Figure 23 respectively 
illustrate the dynamic and complex interrelatedness of components within this 
system, while exposing some relationships that would otherwise have remained 
implicit.  The purpose of this chapter is to apply this systematic analytical method 
further to the case study described in Chapter 4.  As shown in Figure 24, this is the 
only chapter that delves into the tactical level of the institutionalist policymaking 
framework; it also briefly touches on the development of social indicators. 
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Figure 24 Position of Chapter 5 within thesis and institutionalist policymaking 
framework 
In this chapter the SFM will be developed (Section 5.3), with components defined 
(Section 5.3.1), the SFM constructed (Section 5.3.2), the delivery relationships 
presented in a series of digraphs (Section 5.3.3), and the deliveries within each 
delivery relationship will be tabulated (see Table 32 and Appendix A).  Finally, 
particular delivery relationships that are considered more significant to the 
understanding of the case study will be further explored and analysed (Section 
5.3.4).  First, though, is the construction of the SFM. 
5.3 Social Fabric Matrix 
In Section 4.4 a simplified SFM for the Tasmanian case study was presented.  As 
stated in that chapter, the SFM and accompanying digraph proved to be a useful tool 
in illustrating the complexity of the case study situation, but not so useful for 
unravelling and explaining that complexity.  In this section a complete SFM will be 
developed, beginning with a definition of components. 
5.3.1 Definition of components 
Discussion of possible components and categories of components of the SFM was 
presented in Section 2.6.1, and further discussed in Section 4.4; in this section, the 
components used in Table 31 are explicitly defined.  These include the categories of 
institutions (Table 26), values (Table 27), beliefs (Table 28), technology (Table 29), 
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and environment (Table 30).  Some of these components are largely self-
explanatory, whilst others may need elucidation.  Some components have been 
defined and explained elsewhere in this thesis, and reference may be made in the 
tables directly to those definitions. 
Table 26: Institutions used in SFM 
Institutions Definition 
AFFA Agriculture, Forestry and Fisheries Australia; see Section 3.4.2. 
Australian Community Members of the general Australian community (cf. Tasmanian Community) 
Conservation NGOs 
Includes a number of State and national non-government organisations including The Wilderness 
Society, Doctors for Forests, Australian Conservation Foundation, Tasmanian Conservation 
Trust; see Section 4.3.4 
DEH Department of Environment and Heritage; see Section 3.4.2. 
DPIWE Department of Primary Industries, Water and Environment; see Section 4.3.1 
Federal government Federal parliament and personnel plus unspecified Federal agencies; see Section 3.4  
FIAT Forest industries association of Tasmania, the State logging industry association, see Section 4.3.3. 
Forestry Tasmania See Section 4.3.1 
FPA Forest Practices Authority; see Section 4.3.1 
Gunns Gunns is the largest logging company in Tasmania; see Section 4.3.3 
Local Government In this case study two southern Tasmanian local governments in particular are involved, Derwent Valley and Huon Valley Councils; see Figure 54, and Section 3.5. 
Minority Loggers 
This group includes a number of international logging companies with operations in Tasmania, 
but mostly is intended to capture smaller operators and specialty and niche market operators, 
including timber getters who salvage timber from clear felled forests; see Section 4.3.3 
PFT Private Forests Tasmania; see Section 4.3.1 
RPDC Resource Planning and Development Commission, see Section 4.3.1. 
Tasmanian Community 
This is a very broad group, incorporating hundreds of thousands of people from across Tasmania, 
and as such does not have a single unified set of characteristics.  They are distinguished here as 
being the people of Tasmania who do not already belong to another group, but who are interested 
and involved in the forestry debate in Tasmania. 
Tasmanian Government State parliament and personnel, and unspecified agencies. 
Beekeepers Used here to mean all southern Tasmanian beekeepers, it includes the Tasmanian Beekeepers Association, in particular the Southern Beekeeping Association; see Section 4.3.3 
TCA Timber Communities Australia; see Section 4.3.4 
Tourism Operators There are a large number of tourism companies, operators and organisations involved in tourism in Tasmania, and visitor numbers and financial returns to this industry are growing every year. 
A number of cultural values related to the natural environment were explored in 
Section 2.6.1.  These values are included and briefly described in Table 27.  The 
names of the values have been changed from verbs to nouns for easier reading in 
the SFM. 
Table 27: Values used in SFM 
Values Definitions 
Aestheticism Physical appeal and beauty of nature; Section 2.6.1 
Dominionism Mastery, physical control, dominance of nature; Section 2.6.1 and Hayden (1993b) 
Dualism The Western cultural value of dualistic thought: right and wrong, black and white, us and them (see Hayden 1993b) 
Ecologism Systematic study of structure, function, and relationship in nature; see Section 2.6.1 
Expansivism Described by Hayden (1993b) as dynamic expansiveness; the continual growth of a civilization, its population, the development of empire, etc 
Hierarchy The Western cultural value of extensive hierarchical relationships (see Hayden 1993b) 
Humanism Strong affection, emotional attachment, love for nature; see Section 2.6.1 
Moralism Strong affinity, spiritual reverence, ethical concern for nature; see Section 2.6.1 
Naturalism Satisfaction from direct experience or contact with nature; see Section 2.6.1 
Negativism Fear, aversion, alienation from nature; see Section 2.6.1 
Symbolism Use of nature for metaphorical expression, language, expressive fulfilment; see Section 2.6.1 
Utilitarianism Practical and material exploitation of nature; see Section 2.6.1 
A number of beliefs where also examined in Section 2.6.1 and these are included in 
Table 28. 
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Table 28: Beliefs used in SFM  
Beliefs Description 
Adversarial governance Belief that systems of governance must be arranged in an adversarial way, where decisions are 
made and submissions sought within an adversarial context; see Section 2.3.1 
Amenity worth Belief that the value of nature is in such features as beautiful vistas, the ability to recreate, and personal non-extractive use (usually a place); see Section 2.6.1. 
Bequest worth Belief in the worth of being able to leave something to a future generation; see Section 2.6.1 
Communitarianism Belief that the community is more than the sum of its parts and has special ongoing needs (Hayden 1993b); see Section 2.7.1. 
Direct use worth Belief that the worth of nature is in its immediate consumptive use; see Section 2.6.1 
Economic growth Belief that economic growth should be a (or is the only) goal of society, and is a ‘good thing’; see Section 2.4.5. 
Existence worth Belief that the worth of nature lies in knowing that  it exists; see Section 2.6.1 
Indirect use worth Belief that the worth of nature lies in its indirect uses, such as carbon sequestration or flood 
mitigation; see Section 2.6.1 
Negative worth Belief that the natural environment has no worth, or even negative worth, because of the costs of 
removing or modifying the natural environment; see Section 2.6.1 
Option worth The option of being able to use something later when it may be more needed; see Section 2.6.1. 
Private property Belief in the existence and ownership of private property 
Shared narrative This belief comes from the public philosophy of deliberative democracy shown in Table 4, where 
consensus is achieved through the ongoing creation of a shared narrative; see Section 2.3.1 
Technocracy 
The belief that decisions are best made by educated or powerful elites.  This belief comes from 
the public philosophy of competitive pluralism shown in Table 4, where consensus is achieved 
through the evaluation of trade-offs between limited pre-defined options; see Section 2.3.1. 
Transformative worth Belief that the worth of nature lies in its ability to make deep, psychological changes to people; 
see Section 2.6.1 
Technology incorporates a large range of skills, tools and knowledge, and not simply 
the ability to produce more efficient ‘widgets’.  Systems of interaction, codes of 
practice, and indigenous environmental knowledge, for example, can all be 
considered as technology.  Technologies as used herein are defined in Table 29. 
Table 29: Technology used in SFM 
Technology Definition 
Beekeeping The range of knowledge and technologies used in beekeeping 
Browser elimination This technology includes lethal forms of browsing animal control, such as 1080 poisoning and 
shooting. 
Browser exclusion This technology includes non-lethal forms of browser control, such as fencing, repellents, anti-feedants etc 
CBS harvesting 
Clearfell, Burn and Sow (CBS) harvesting.  An entire forest coupe is clear felled, timber extracted 
either for sawlogs or pulp logs, all remaining timber and plant material is burnt, and the coupe 
seeded with selected (often exotic) cultivars.  The CBS technique is based largely on research 
published at the end of the 1950s (Gilbert 1958 and Cunningham 1960, cited in Hickey et al. 2001) 
in wet eucalypt forests and was extended to most eucalypt forest types throughout the 1970s with 
mixed results (Hickey et al. 2001). 
Forestry research A range of knowledge and research regarding forestry 
Pesticides 
Technologies used in applying chemical pesticides, including insecticides, fungicides, and 
herbicides such as atrizine and cymazine.  Includes aerial pesticide spraying typically used in CBS 
operations. 
Plantations A range of knowledge and technology regarding plantation establishment and maintenance exotic tree species. 
Regulation A range of approaches to regulation or control of forestry and other practices; see Section 2.3.2 and Section 6.5. 
Traditional harvesting Low-intensity, minimal or lightly mechanised timber cutting and salvage, typically used selectively. 
Wood processing 
A range of knowledge and technologies used for processing including sawmilling, veneer peeling 
and lamination, finger joining etc; this crosses the range from commodity timber production to highly 
specialised processing. 
Woodchipping Technology used for producing and handling woodchips. 
The environmental components considered in the SFM are shown in Table 30. 
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Table 30: Environment components used in SFM 
Environment Description 
Birds & animals The range of ‘visible’ creatures that are present in forests and make their homes therein; not directly 
related to biodiversity per se 
Browsing 
marsupials 
These mammals are native to Tasmanian forests, and will eat eucalypt seedlings that have been planted 
or regenerated in clear felled forest coupes.   
Climate The broad scale temperate climate including rainfall, sunshine, wind, humidity, evaporation, temperature, 
and the atmosphere 
Coarse woody 
debris Large logs and branches that have fallen onto the forest floor, usually from old or dead trees. 
Fire Fire is a natural part of the Tasmanian landscape; it may also be anthropogenic 
Forest 
biodiversity 
The complete range of forest dwelling taxa: plants, animals, insects, fungi, bacteria, including 900 
vascular plant species, 131 vertebrate species (including 5 possum and 8 bat species) and 35,000 
invertebrate species (Hickey and Brown 2003). 
Forest growth 
rate An relative measure of how suitable all conditions are to the growth of forest trees 
Forest structural 
diversity 
The range of structures normally found in mature phase or old-growth forest comprising multiple forest 
strata; not directly related to biodiversity but a function of forest development and maturation over time. 
Hydrology The range of attributes measuring water and water flows in the landscape. 
Mature 
Leatherwood  
Leatherwood trees take 70 years to mature (flowering) size, with flowering continuing every season after 
that for potentially hundreds of years. 
Microclimate Climate at the localised, small scale.  At its largest within a sheltered valley or on an exposed mountain, down to under a forest canopy, or even beside a fallen log. 
Old-growth 
forest Also called ‘over-mature forests’ or rainforest with emergent eucalypts (see SOE Unit RPDC 2003). 
Private forests 
Private forests are areas of private land that have either existing forest or are cleared land (often 
farmland) turned into plantations.  They most commonly are declared as Private Timber Reserves under 
the Forest Practices Act; they may also be established under the Resource Management and Planning 
System. 
Public forests 
Public forests are area of publicly owned land that are available for uses such as logging and 
beekeeping, but may also be used in a broader sense to include public conservation areas, particularly 
when these are used for non-extractive purposes, such as tourism or beekeeping. 
Scenic views A broad category of ‘attractive’, essentially natural vistas, typically including mountains, forests, rivers 
etc.  
Soil richness Soil fertility, incorporating a range of measures into one general indicator 
Topography Mountains, hills, and valleys; macro and micro terrain. 
All these components have been incorporated in the SFM shown in Table 31.  They 
potentially represent over 3,000 delivering and receiving relationships.  An additional 
2,500 relationships are excluded by definition, as shown in Table 12 and Table 25, 
and represented in Table 31 by greyed-out areas. 
5.3.2 Social Fabric Matrix 
The Social Fabric Matrix itself allows the representation of a large amount of data in 
a relatively small space.  The complete SFM for the Tasmanian case study is shown 
in Table 31, and when compared with the simplified SFM shown in Table 25 can be 
seen as including a significantly larger number of components and delivery 
relationships.  There are over 430 deliveries shown in Table 31 (not including 
multiple deliveries).  In contrast to the simplified SFM, many more squares are not 
filled, which makes the identification of deliveries more significant; this does not 
necessarily mean that there are no deliveries between those components where 
squares have not been filled, but may mean that the delivery relationship has not 
been articulated.  In that sense, the deliveries identified in the SFM are not the only 
deliveries that may be identified for this case study, but that these are the deliveries 
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that are identified in this analysis.  This is consistent with the epistemological 
approach of this thesis articulated in Table 2.  It is also consistent with the 
methodology of the case study approach articulated in Section 1.5, and the guiding 
principles articulated therein. 
Cognisant of these principles, some parts of the SFM have received more attention in 
this analysis.  This is discussed further where relevant in Section 5.3.3.   
The identification within the SFM and subsequent digraphs of the deliveries for this 
case study is itself an epistemologically constructionist approach.  There are few 
objective data that can be used to develop these deliveries, particularly values and 
beliefs.  Such deliveries are identified through the careful examination and 
dismemberment of a large body of published views and data; for example, the 
published statement of a former board member of Tourism Tasmania that ‘there is a 
deep-seated view in the state that real jobs come from heavy industry such as 
forestry’ (Fyfe and Darby 2004).  Such an observation indicates the presence of a 
belief in the direct-use worth of nature, as identified in Figure 33.  Such a belief is 
most likely underpinned by a cultural value of dominionism, but the objective 
assessment of such underlying values is all but impossible.  Surveying community 
members to ask them what their underlying values are would be a meaningless 
exercise.  Most people do not even recognise that they hold underlying cultural 
values, and if they responded to the question at all, would most likely indicate the 
societal beliefs that they held; it is through beliefs that underlying values are 
accessed (Hayden 1982c).  Even for purely objective deliveries, such as the volumes 
of woodchip exported from Tasmania by Gunns, direct data are not available due to 
these figures being confidential (see Section 4.3.3).  In constructing the SFM, a large 
volume of material has been accessed to create an informed view of deliveries.  
Where possible, sources that have informed identified deliveries are identified in the 
tables in Appendix A.  For other deliveries, this has not been so readily possible, with 
insights having been drawn from the broad body of literature that has been 
examined, an example of which is listed in Appendix H. 
It is possible to construct a digraph from the SFM in Table 31, similar to that shown in 
Figure 23, but obviously far more complicated.  Such a figure would, while being 
comprehensive, be incomprehensible owing to the large number of elements.  Rather 
than showing a single digraph for all components, a series of digraphs will be shown 
in Section 5.3.3.  These digraphs are comprehensive in the identification of the 
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existence of at least one delivery between components; however, multiple deliveries 
may exist between components.  These deliveries will be presented in tabulated form 
specifying the actual deliveries, where possible, with the amounts, time, place, and 
descriptions.  From there, some of the more significant deliveries are further 
articulated in 5.3.4. 
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5.3.3 Deliveries between components 
The deliveries illustrated in Table 31 might not represent single deliveries; if a 
delivery is indicated as existing, it may represent from one to (potentially) several 
hundred different deliveries.  The most significant of these flows need to be captured 
to develop a holistic view of the system.  There are a very large number of deliveries 
between components in this study, and a large number have been identified.  To 
enable these data to be better handled, they have been broken into smaller groups, 
as listed in Table 32. 
Table 32: Deliveries between categories of components 
Delivering Receiving Deliveries Digraph Tables 
Institutions to Institutions 
Policies, funding, legislation, lobbying, regulation, 
goodwill, litigation, beliefs, attitudes, technology, 
goods and services. 
Figure 25 Table 39 
Institutions to Beliefs Social information  
Beliefs to Institutions Criteria Figure 26 Table 40 
Institutions to Technology Tools, skills and knowledge Table 41 
Technology to Institutions Criteria Figure 27 Table 42 
Institutions to Environment Waste, Technology 
 
 
Table 43 
Environment to Institutions Environmental substance, criteria 
Figure 28 
Table 44 
Values to Values Criteria   
Values to Beliefs Criteria  
Beliefs to Values Conformance information 
Figure 30 
 
Beliefs to Beliefs Criteria   
Technology to Technology Criteria, tools, skills and knowledge Figure 31 Table 45 
Environment to Environment Environmental substance, criteria Figure 32 Table 46 
The digraphs and tables shown therein contain deliveries for each combination of 
delivering and receiving categories of components, along with the types of deliveries 
that may be expected between these categories (cf. Figure 10).  These broad 
classes of deliveries cover a wide range of specific deliveries.  For example, 
‘environmental substance’ may include delivery of oxygen from plants to animals, 
delivery of rain from the atmosphere to forests, delivery of timber from trees to 
sawmilling companies etc.  ‘Criteria’ may include the delivery of information, rules of 
engagement, policies, contraints etc.  For some of these categories of components, 
extensive investigation of the deliveries has not been undertaken.  For example, 
exactly what criteria are delivered between beliefs, or what conformance information 
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is delivered from beliefs to values, or indeed what social information is delivered from 
institutions to beliefs are each a study in themselves.  In this thesis an expanded set 
of values and beliefs has been identified over and above those identified by Gill 
(1993)  (cf. Table 24), and these expanded values and beliefs have been explored in 
2.6.1 and defined in Table 27 and Table 28.  However, as Gill (1993) stated, the 
thorough articulation of values for a system such as that examined in this case study 
would require a ‘specialist in human behaviour’.  Accordingly, in the sections below 
each of these groups of deliveries will be briefly explored and where appropriate the 
table of deliveries will be presented, but where the more thorough analysis is beyond 
the scope of this thesis, this will be stated.  The tables of deliveries are quite 
extensive and detailed, and for the sake of readability of this chapter, they are 
presented in Appendix A. 
Institutions to Institutions 
The most complex and numerous deliveries can be considered to be between 
institutions; as listed in Table 32, deliveries may include policies, funding, legislation, 
lobbying, regulation, goodwill, litigation, beliefs, attitudes, technology, goods, and 
services, although this is not an exhaustive list of possibilities.  These deliveries are 
illustrated in Figure 25, and the deliveries represented therein are articulated in Table 
39.  Lines indicating deliveries are generally double-headed arrows, but when they 
are not, that is, a non-reciprocated delivery, this is made clear.  Single-headed 
arrows indicate one way flows between components; double-headed arrows indicate 
deliveries in both directions, and may represent multiple deliveries.   
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AFFA 
Forestry 
Tasmania 
DPIWE 
FIAT 
Gunns 
Australian 
Community 
PFT 
Beekeepers DEH 
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Fruit and seed 
producers 
Conservation 
NGOs 
FPA 
Local 
Government 
RPDC 
Tasmanian 
Community 
Tasmanian 
Greens 
TCA 
Minority 
Loggers 
Tasmanian 
Government 
 
Figure 25: Digraph of deliveries institutions  institutions 
Institutions to Beliefs, Beliefs to Institutions 
Institutions deliver social information to beliefs; this information tends to reinforce and 
entrench, or to challenge and destabilise those beliefs.  The exact deliveries of social 
information for the beliefs and institutions studied in this thesis are not known, and 
arguably do not need to be known.  It is sufficient to observe that such deliveries may 
exist; they will not be further explored here.  More relevant is the delivery of criteria 
from beliefs to institutions, shown in Figure 26.   
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 Federal Government 
AFFA 
Forestry Tasmania 
DPIWE 
FIAT 
Gunns 
Australian Community 
Beekeepers 
DEH 
Technocracy 
Adversarial governance 
Existence worth 
Communitarianism 
Shared narrative 
Direct use worth 
Economic growth 
Amenity worth 
Indirect use worth 
Option worth 
Negative worth 
Transformative worth 
Tourism operators 
Fruit and seed producers 
Bequest worth 
Conservation NGOs 
FPA 
Local Government 
RPDC 
Tasmanian Community 
Private property 
Tasmanian Greens 
TCA 
Minority Loggers 
Tasmanian government 
PFT 
 
Figure 26: Digraph of deliveries beliefs  institutions 
Some of these beliefs are dominant in cultures of many of the institutions under 
investigation in this analysis; one such belief is Technocracy.  This is not surprising, 
given the plausible argument that most of these institutions were created to allow 
powerful and educated elites to make decisions, and embed the hierarchical value 
set (see Figure 30) inherited from British colonial history. This value set is still 
prevalent in Australian culture today, evidenced by the rejection by 60 per cent of 
Tasmanian voters of the 1999 referendum (see AEC 2000) to replace the monarchy 
(and the sovereign-subject relationship) with a republic. 
Some of the institutions in Figure 26 are not shown as having beliefs delivering to 
them.  In these cases, not enough is known about the culture and background of 
those institutions to assign underlying belief structures to them.  The deliveries that 
have been articulated fully are shown in Table 40. 
Institutions to Technology, Technology to Institutions 
Institutions deliver tools, skills and knowledge to technology.  The actual delivery 
itself, the ‘amount’ that is delivered, is difficult to assess in a study that is not focused 
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specifically upon the intricate details of particular technologies.  In the context of this 
study, it may also be of limited usefulness to actually know which particular tools, 
skills or knowledge were delivered to a particular technology, and in what ‘amounts’.  
Much more important is to identify which institutions delivered to which technologies, 
and in what context.  This is the approach that has been taken for the data presented 
in Table 41 and Table 42.  These deliveries are illustrated in Figure 27. 
 
Federal Government 
AFFA 
Forestry Tasmania 
DPIWE 
FIAT 
Gunns 
Australian Community 
PFT 
Beekeepers 
DEH 
CBS harvesting 
Traditional harvesting 
Forestry research 
Woodchipping 
Browser elimination 
Pesticides 
Regulation 
Tourism operators 
Fruit and seed producers 
Beekeeping 
Conservation NGOs 
Local Government 
RPDC 
Tasmanian Community 
Tasmanian Greens 
TCA 
Browser exclusion 
Wood processing 
Minority Loggers 
Chapter 8  
Plantations 
FPA 
 
Figure 27: Digraph of deliveries institutions  technology 
 
Institutions to Environment, Environment to Institutions 
Institutions make deliveries to the environment of technology and waste, and the 
environment delivers criteria and environmental substance to institutions.  These 
deliveries are shown in Figure 28 and are articulated further in Table 43 and Table 
44.  
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Federal Government 
AFFA 
Forestry Tasmania 
DPIWE 
FIAT 
Australian Community 
PFT 
Beekeepers 
Hydrology 
DEH 
Forest growth rate 
Topography 
Mature leatherwood 
Oldgrowth forests 
Coarse woody debris 
Forest biodiversity 
Forest structural diversity 
Soil richness 
Climate 
Birds & Animals 
Browsing marsupials 
Fire 
Tourism operators 
Fruit and seed producers 
Scenic views 
Conservation NGOs 
FPA 
Local Government 
RPDC 
Microclimate 
Tasmanian Community 
Tasmanian Greens 
TCA 
Minority Loggers 
Public forests 
Tasmanian government 
Gunns 
Private forests 
 
Figure 28: Digraph of deliveries institutions  environment 
Some environmental components make unreciprocated deliveries almost exclusively.  
The prime example of this is climate, which delivers criteria constraining the policies 
and actions of most institutions, while only those institutions that create air pollution 
(particularly greenhouse gases) have any impact upon climate.  It is typically these 
same ‘waste-delivering’ institutions that deliver and receive the most from the 
environment; based on criteria received, they deliver technology to the environment 
to receive environmental substance, and deliver waste in return, as shown in Figure 
29  
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Gunns 
Oldgrowth forests 
1. Criteria: tall, old trees; dense 
understoreys; wet weather; eucalypts 
regenerate after fire 
2. Technology, CBS 
harvesting 
3. High volumes of 
woodchips 
4. Burnt vegetation, particulate air 
pollution and greenhouse gas 
emissions 
Climate 
 
Figure 29: Reciprocated deliveries between environment and institutions 
It can also be observed in Figure 28 that some institutions are not shown to interact 
directly with environment; rather, these institutions interact primarily with other 
institutions that interact with the environment. 
 
Values to beliefs, Beliefs to values 
In contrast with other tables of deliveries, the specification of ‘amount, location and 
time’ for the deliveries of criteria from values to beliefs may be meaningless in the 
context of this study; it is most certainly well beyond the scope of this study, 
belonging in the realm of specialists in human behaviour, psychology and philosophy.  
That said some attempt has been made in this thesis to articulate how underlying 
values and beliefs interact with more ‘tangible’ components of this complex system.  
To this end, an attempt is made here to describe the kinds of values that may deliver 
to (underlie) observed beliefs, as shown in Figure 30.  The specific deliveries from 
beliefs to values, and from values to beliefs, which Hayden (1993b) labels 
‘conformance information’ and ‘criteria’ respectively, have not been articulated here.  
Once again, their specific usefulness for this analysis is limited, and need specialist 
attention as discussed above.  The interactions shown in Figure 30 appear to be ‘less 
dense’ than those shown in other digraphs.  This is appropriate, because each belief 
should, according to Hayden (1993b), have only one underlying value.  The beliefs 
shown here may have several underlying values, but this is so for two reasons: these 
beliefs can be considered as agglomerations of beliefs, so that within each defined 
belief may actually be multiple beliefs; and these broad beliefs are observed in a 
large cross section of population, and whilst the same beliefs may be apparent, the 
values that actually underlie those shared beliefs may be different within different 
institutions, sections of the community or individuals.  Further analysis of this is best 
left to another study. 
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Communitarianism 
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Figure 30: Digraph of deliveries values  beliefs 
Technology to technology 
Technologies tend to inform other technologies, most frequently through the setting 
of criteria.  The most significant technology informing other technologies in forestry in 
Tasmania is Forestry research, which if considered broadly enough might be 
regarded as informing all other technologies.  The deliveries that deliver technology 
to technology are illustrated in Figure 31; these deliveries are articulated more fully in 
Table 45. 
 
CBS harvesting 
Traditional harvesting 
Forestry research 
Woodchipping 
Browser elimination 
Pesticides 
Regulation 
Beekeeping 
Browser exclusion 
Wood processing 
Plantations 
 
Figure 31: Digraph of deliveries technology  technology 
Environment to environment 
Many of the deliveries from one component of the environment to another are 
facilitated by humans; for example, fire is commonly of human origin.  The purpose of 
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this grouping is to articulate those deliveries that occur only between environmental 
components.  These components were shown in Figure 23 in two broad groups, 
biotic and abiotic, and may still be considered as belonging to one of those two 
groups, although they have been substantially divided, as shown in Figure 32.  In the 
development of a fully functional model of the complex system being studied in this 
thesis, these components would need to be included to ensure that the model 
covered the appropriate features; a number of these components have been included 
in the example SD model shown in Appendix G.  The deliveries represented in this 
digraph are articulated more fully in Table 46. 
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Private forests 
 
Figure 32: Digraph of deliveries environment environment 
The digraphs presented in this section are quite complicated, illustrating a large 
number of deliveries between components; however, these are quite simple 
diagrams compared to the digraph that could be constructed for the entire system.  
Such a diagram may well be unintelligible, and as such of limited worth.  However, 
the articulation of a number of subsections of the total system of deliveries is 
possible, and this is presented below. 
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5.3.4 Detailed delivery relationships 
The digraph and tables above articulate the deliveries for each of the areas shown in 
the SFM in Table 31.  As complicated as each of the above digraphs appear, they 
still do not capture the full complexity of the system under investigation, because they 
are only recording the deliveries from one component to another, not the complete 
chain of deliveries through different pathways and multiple categories of components.  
In order to demonstrate some of these complicated delivery relationships, a number 
of important deliveries will be detailed in the section below.  It is not feasible to 
articulate all deliveries that are possible from the SFM, however the selection 
presented here should provide both an adequate demonstration of this technique, as 
well as providing enough insights to draw conclusions about the system under 
investigation in this case study.  As discussed in Section 5.3.2, many of the insights 
that are presented here have not been objectively measured, and indeed for many 
there are no objective measures.  The inferences presented here seem plausible 
once the evidence that has been examined for this case study—presented in Chapter 
3 and Chapter 4 and cited throughout this thesis—has been deconstructed. 
Tasmanian Government and Gunns 
One possible set of deliveries centred on the Tasmanian government and Gunns is 
shown in Figure 33.  Each of the components in this digraph is numbered and these 
numbers will be used in discussion below.   
 
1. Expansivism 4. Economic growth 
7. Tasmanian 
Government 
9. Tasmanian 
Community 
8. Gunns 
11. Old-growth forests 10. CBS harvesting 
2. Dominionism 
6. Technocracy 
5. Direct use worth 
3. Hierarchy 
 
Figure 33: Digraph of Tasmanian Government and Gunns deliveries 
Deliveries may be summarised as in Section 2.6.1, that is, (i, j) for delivering and 
receiving components; multiple deliveries may be condensed as (i1, j1/j2/j3), (i1/i2/i3, j1), 
and so on.  It seems plausible that both the Tasmanian government (7) and Gunns 
(8) may have underlying values of Expansivism (1) and Dominionism (2) that support 
the beliefs that Economic growth (4) is to be pursued as a priority (4, 7/8) and that 
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nature is to be dominated through (immediate and) Direct use (5), (5, 7/8).  Hierarchy 
(3) is a belief held by (7), (8) and (a significant proportion of) the Tasmanian 
Community (9).  Hierarchy underpins the belief in Technocracy (6); (6, 7), (6, 8), and 
(6, 9) are the deliveries of criteria from this belief that affect the consequent deliveries 
from (7), (8) and (9).  Both (7) and (8) see themselves and each other as ‘powerful 
and educated elites who should make all decisions’.  A significant proportion of (9) 
see (7) and (8) as ‘powerful and educated elites who should make all decisions’; they 
deliver electoral support (9, 7), goodwill (9, 8) and employees (9, 8).  The 
government delivers legislative support for the activities of Gunns (7, 8), goodwill (7, 
8) and financial support (7, 8).  Reasons for this support may be that Gunns is seen 
as a major potential employer and supporter of the Tasmanian community, and as 
one of the largest single companies in Tasmania is a vehicle of economic growth.  
Gunns provides employment to the community (8, 9), receiving employees (9, 8), and 
pays those employees in return (8, 9); they also deliver positive information about 
their forestry activities (8, 9).  The Tasmanian government needs the support of the 
Tasmanian community to remain in office (9,7), and so lobbies the Tasmanian 
community (7,9) to give support to the government in its policy of allowing Gunns to 
fell old-growth forests (11).  This lobbying embeds all three values (1), (2) and (3), 
reinforcing the beliefs in economic growth as something to be pursued for its own 
sake (4), that the natural environment should be exploited directly and immediately 
(5), and that powerful and educated elites should be left to make these decisions (6) 
(namely, the Tasmanian Government and Gunns).  Gunns delivers CBS harvesting 
technology to old-growth forests (10, 8), (8, 11), which in turn deliver timber to Gunns 
(11, 8) (ultimately delivering profits, primarily through sale of export woodchips, and 
growth in GDP in Tasmania). 
If the Tasmanian government is perpetuating this arrangement of old-growth forest 
utilisation to increase economic growth, there may be some barriers to the use of this 
as a pathway to sustainable development for that state (Daniels 1992).  The reliance 
on a natural resource-based economy in a global commodity market is likely to lead 
to continually diminishing terms of trade, a phenomenon that has already seen a rural 
crisis across Australia, and the liquidation of natural capital to fuel economic growth 
(Daniels 1992).  The factors leading to this situation are illustrated in Figure 34.  
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Figure 34: Environmental-economic dilemma 
(After Daniels 1992) 
The ‘environmental-economic dilemma’ occurs in a global commodity market where 
economic growth is continually seeing the real price of commodities fall, leading to 
increased pressures on the natural environment, environmental degradation and 
reduced future living standards.  This situation has also been commented on by 
Ascher (1999:270) who states that when a ‘state institution is both exploiter and 
regulator, the regulatory effort is often weakened by intragovernmental agreement 
that enriching the state is worth disregarding the environment…’ The national and 
global commodity woodchip and timber market makes the pattern shown in Figure 34 
an ever more likely scenario (see Clark 2001; 2004; G. Love et al. 1999; Maher 2004; 
Hooper 2005).  Concerns have been raised in the Tasmanian case that royalties paid 
for native forest timber, and old-growth forest in particular, are too low (Nick Clark 
2003b; Phil Hopkins 2003).  Such a pattern is consistent with subsidisation of the 
forest industry, which is inefficient but may be justified to achieve social objectives, 
such as higher employment (see Whinnett 2003c).  However, ‘…if full social-cost 
pricing means the commercial logging cannot be sustained then this may indicate 
that the forest's value in an alternative use...may be higher" (Hamilton 1994:60), and 
analyses that incorporate full social costs generally show that returns to society are 
lower than the returns to the private developer (Hamilton 1994;  cf. Hamilton et al. 
2002). 
Forestry Tasmania and Beekeepers 
A number of additional institutions can be added to the digraph shown in Figure 33, 
such as Forestry Tasmania, Beekeepers, and the Forest Practices Authority (FPA), 
to produce Figure 35. 
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Figure 35: Digraph of Forestry Tasmania and beekeeper deliveries 
The Tasmanian government (7) gives the Forest Practices Authority (16) authority to 
develop, implement and monitor forestry codes of practice (7, 16), developed with 
input from (7), (8), (9), Forestry Tasmania (12), and Beekeepers (13) (deliveries 
7/8/9/12/13, 16).  The Forest Practices Authority develops codes of practice and 
delivers these to forest operators (deliveries 16, 8/12/21).  Forest Practices Authority 
receives criteria for implementation and monitoring of compliance with codes of 
practice from regulation technology (17); the type of regulation technology that the 
Forest Practices Authority delivers to operators (deliveries 16, 8/12/21) is a self-
regulation model, where employees of the company undertaking logging operations 
are authorised to audit and report code breaches made by their employer.  Forestry 
Tasmania is given authority to allocate the use of areas of public forest (7, 12); they 
in turn allocate areas that are to be kept for beekeeping (12, 13), for logging (12, 
8/21) or for tourism (12, 22).  These forest users in return pay stumpage fees for 
trees removed (8/21, 12), fees for apiary sites (13, 12) and fees for operating in 
forests (22, 12).  Beekeepers operate predominantly in public forests, where bees 
collect nectar from a range of species, depending upon season and the species 
flowering in that area (15, 13), but they particularly seek sites rich in mature 
leatherwood.  These trees flower prolifically in late summer when other trees have 
finished flowering, and provide nectar (14, 13) both for the production of leatherwood 
honey, but more importantly in cold, southern Tasmania, they provide a rich food 
source for the over-wintering of hives (which bees must keep at a constant 36 
degrees C).  The majority of mature leatherwood in southern Tasmania occurs in 
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public forests (15, 14), typically in old-growth forests (11, 14), and beekeepers 
continue to seek access to sites in these areas (13, 12).  Similarly, tourism operators 
seek access to public forests (22, 12), and may establish facilities on private property 
adjoining or overlooking areas of old-growth or public forest (15, 22).  Both these 
groups of forests users may have underlying utilitarian values with respect to forests, 
and these values support belief in the indirect use worth of forests (20,19), which in 
turn provides criteria for these operators to undertake activities that are not extractive 
(19, 22/30).  However, the policy of (7) and the underlying values (1), (2), (3) mean 
that (7) delivers policies to (12) that, in allocating the use of public forests, it should 
favour extractive, direct uses over indirect, non-extractive uses.  Thus, (12) allocates 
areas of forests to logging operators (12, 8/21), which then deliver CBS harvesting 
(10) to public forests, including both old-growth and mature leatherwood (8/21, 
11/14/15).  In this process, they destroy both old growth and mature leatherwood, 
making these forests unavailable for both tourism operators (22) and beekeepers 
(13), and threatening their industries and the industries that depend upon them.  
Beekeepers provide Fruit and Seed Producers (23) with pollination services (13, 23), 
particularly the expanding stone and berry fruit industry (see Section 4.3.3), in return 
for payment (23, 13).  However, without access to enough mature leatherwood, hives 
are not strong enough in spring to provide these pollination services.  Beekeepers 
therefore lobby Forestry Tasmania (13, 12), government (13,7) and community (13, 
9) to cease logging in areas rich in mature leatherwood, to change forest policy, and 
to support their cause (9, 13) (see Figure 59 in Appendix F), respectively; Forestry 
Tasmania also lobbies the community (12, 9) with alternative views from those 
presented by beekeepers (see Figure 58 in Appendix F).  Forestry Tasmania has 
been using Forestry Research (18, 12) either to support their land-use decisions or to 
look for alternatives that do not compromise the needs of other forest users, 
particularly beekeepers.  To date, logging operators have continued to deliver CBS 
harvesting to public forests, destroying old-growth forests and mature leatherwood 
(21, 15), (8, 11/14/15), despite these concerns. 
Conservationists and the Community 
The value and belief systems that have underpinned the two examples so far have 
been at the anthropocentric end of what one may describe as the anthropocentric-
ecocentric spectrum, discussed in Section 4.3.5 (see Figure 22).  The example 
presented in Figure 33 may also be said to reflect the dominant natural resource 
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paradigm discussed in Section 2.3.1.  In contrast, the values and beliefs presented in 
Figure 36 reflect the ‘New Resource Management Paradigm’, as shown in Table 1.  
Included in the diagram below are conservation NGOs, and a section of the 
Tasmanian community, the preservation-motivated public. 
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Figure 36: Digraph of conservationist and community deliveries 
These two groups may bring a different set of underling values, Naturalism (25), 
Moralism (28), and Humanism (30), which underpin beliefs in the existence worth of 
forests (25, 26), the bequest worth of forests (including intergenerational equity) (28, 
29), Communitarianism (28, 24), and Shared narrative (30, 31).  Conservationists 
and a section of the Tasmanian community feel that the natural environment has 
worth just because it exists (26, 27/9), and that areas such as old-growth forests 
should be allowed to continue to exist, without having to provide for any direct or 
indirect uses.  They lobby Gunns, Tasmanian government, and Forestry Tasmania to 
recognise this worth (27, 8/7/12), (9, 8/7/12).  Further, conservation NGO's lobby the 
less preservation-motivated members of the Tasmanian community to recognise this 
worth (27, 9).  Gunns in return delivers litigation to conservation NGOs and members 
of the Tasmanian community (8, 27/9).  Criteria delivered by belief in the bequest 
worth of forests (29, 9/27) reinforce the criteria delivered by Existence worth (26) to 
the Tasmanian community (9) and to Conservation NGOs (27).  Belief that the 
natural environment should be left as available for future generations to enjoy or 
utilise, while arising from different underlying values, can produce the same goals as 
belief in existence worth (26), namely, the conservation of forests (in the short term at 
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least).  Such an alliance of divergent values and beliefs can also incorporate the 
utilitarian-value-based belief in the indirect use worth of forests held by Beekeepers, 
in particular.  The end of logging in old-growth forests containing mature leatherwood 
serves the conservation and indirect-use goals of all these groups.  Belief in Shared 
narrative (31) is supported by Humanism (30, 31); this belief is appears to be held by 
a proportion of the Tasmanian community, and provides an alternative view on 
decisionmaking to technocracy.  This belief delivers criteria to the Tasmanian 
community (31, 9) that has them seeking an increased voice in decisionmaking in 
Tasmania.  The goals of Tasmania Together (see Section 4.3.2) indicate that 
currently the Tasmanian community is not involved in decisionmaking, most likely 
because of the dominant government belief Technocracy.  One of the goals of 
Tasmania Together (see Section 4.3.2) is having a ‘system of government that is 
open, seeks and listens to people’s views and ideas, and uses them in decision 
making at all levels’ (see Table 20).  That this has to be explicitly stated as a goal of 
the community indicates that the current system of government is not open, does not 
seek or listen to peoples views and ideas, and does not use those ideas in decision 
making.  The community goal of having a system of decision-making that revolves 
around Shared narrative (31, 9)—since this is in essence what this goal of Tasmania 
Together appears to be seeking—then reinforces the criteria delivered by 
Communitarian belief that the community consists of more than its component parts.  
That is, it does not consist simply of passive consumers, simply following the behest 
of the powerful and educated (see Table 4, Section 2.3.1), but is formed through the 
dynamic interactions of all members of the community moving progressively towards 
their shared goals.  These ideas are delivered from the community to the Tasmanian 
government, agencies and powerful companies (9, 7/12/16/8).  However, unless 
these receiving institutions can come to understand these ideas, by understanding 
their own underlying value and belief systems, and how the incorporation of them can 
be seen as positive and progressive, it is likely that arguments over the future of 
Tasmania’s forests will continue.  The institutions that make up the complex system 
illustrated simply in Figure 36 do not share common values or beliefs.  On one side 
are Dominionism, Expansivism, Hierarchy and Utilitarianism; on the other side are 
Naturalism, Moralism and Humanism.  They are all delivering criteria to divergent 
beliefs about the future of the forests of southern Tasmania. 
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Regulatory Capture 
Regulatory capture was discussed in Section 2.3.3 and 4.2.3, and some insight into 
the possibility of regulatory capture in Tasmania will be examined through the 
example shown in Figure 37. 
 
7. Tasmanian 
Government 
8. Gunns 
12. Forestry 
Tasmania 
16. FPA 
17. Regulation 
15. Public forests 
32. Private forests 
33. PFT 
 
Figure 37: Arrangement for regulatory capture in Tasmania 
Under the Australian constitution the Tasmanian Government is responsible for the 
management of natural resources, and through the Department of Infrastructure, 
Energy and Resources, has made Forestry Tasmania responsible for management 
of public forests (7, 12).  Through the same government department, and the same 
minister, the Forest Practices Authority has been made responsible for the regulation 
of all forest practices in the State (7, 16), developing and revising a forestry code of 
practice with which forestry operators are intended to comply (16, 8/12).  Operators 
are required to produce Forest Practices Plans (8/12, 16) that the Forest Practices 
Authority certifies or revises (16, 8/12).  Forestry Tasmania is responsible for 
developing Forest Practices Plans for public forests (criteria for Forest Practice Plans 
delivered (15, 12) and (16, 12)).  Compliance with these plans is then monitored by 
employees of the forestry operators who have been certified to act as officers (16, 
8/12), required to report breaches of the code of practice or Forest Practices Plan to 
the Forest Practices Authority (8/12, 16).  Forestry Tasmania delivers authority to 
Gunns (12, 8) to log public forests (8, 15), (15, 8).  Gunns and Forestry Tasmania 
both deliver CBS harvesting to public forests (8/12, 15), but deliver reports on their 
own compliance with the Code of Practice and Forest Practices Plan (8, 16) and (12, 
16).  Gunns is also the largest owner of private forests in Tasmania, established 
under the Private Forests Act (under the auspices of Private Forests Tasmania, see 
Section 4.3.1) and regulated under the Forest Practices Act.  They develop Forest 
Practices Plans for their own activities (8, 16), which are then monitored by their own 
employees (8, 16); they typically deliver CBS harvesting to private forests (8, 32) to 
produce woodchips and timber (32, 8).  The government minister responsible for the 
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activities of the Forest Practices Authority (7, 16) is also the responsible for the 
activities of Forestry Tasmania (7, 12) (and more particularly its profitability as a self-
funding government-owned enterprise) and Private Forests Tasmania (7, 33) (also a 
self-funding government-owned enterprise).  Gunns is the major purchaser of trees 
from Forestry Tasmania (12, 8). 
Noticeably absent from Figure 37 is the Resource Planning and Development 
Commission (RPDC); it is responsible for the administration of the Resource 
Management and Planning System (see Section 4.3.1).  This body is responsible for 
all matters relating to land use and natural resources in Tasmania, except for 
forestry.  As discussed in Section 4.3.1 it oversees the application of such legislation 
as the Threatened Species Act and the Environment Management and Pollution 
Control Act, but if a Forest Practices Plan has been approved for a forest area, this 
legislation does not apply (Browne 2002).  This is an interesting situation 
(nomenclaturally at least), where the administration of forest resources by the 
Department of Infrastructure, Energy and Resources is not overseen by the 
Resource Management and Planning System (see Section 4.3.1).  In addition, the 
Minister responsible for the regulation of the forestry industry is also responsible for 
two government-owned enterprises, one responsible for the management of state-
owned forests, the other facilitating the establishment of privately-owned forests, with 
both enterprises nominally operating on a for-profit basis.  Significant moral hazard  
(see Hyman 1987; McGuire et al. 1988) exists in such an arrangement for regulatory 
standards to be compromised in order to ensure that profits for both government-
owned enterprises are maintained; however, in the process the environmental-
economic dilemma illustrated in Figure 34 comes closer to reality (see above).  The 
other moral hazard in this regulatory arrangement is for certified forest practices 
officers to be less than zealous in their pursuit of breaches of a Forest Practices Plan 
if, for example, they feel a greater loyalty to their first employer than to the Forest 
Practices Authority, or they are intimidated or pressured by their employer, who may 
either apply direct pressure, or refuse to allow that officer to monitor future activities if 
they submit negative reports (see for example the treatment of FPO Bill Manning, in 
Altmann 2003g; Bevilacqua 2003c; Paine 2003b; Wade 2003; Whinnett 2003d, 
among others).  If the Minister responsible for the Forest Practices Authority, Forestry 
Tasmania and Private Forests Tasmania has close connections with a major logging 
operator such as Gunns, the potential for regulatory capture certainly exists, 
particularly if the Minister, Gunns, Labor and Liberal politicians (who make up the 
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Tasmanian parliament) and Forestry Tasmania all share common beliefs in economic 
growth, direct-use worth and technocracy, as shown in Figure 33.  Further to this, the 
approval of forestry operations through a system that operates outside of the usual 
planning processes under which the rest of the community operates can be said to 
be contributing to ongoing disagreements, as local residents are excluded from 
decision-making processes in their local area (see for example Lucaston residents in 
the Huon Valley protesting against logging on private land by Gunns  byBriggs 
2003b; Danny Rose 2003d; The Mercury 2003a; Paine and Waterhouse 2003; 
Sunday Tasmanian 2003b; Thow 2003; Waterhouse 2003b; Waterhouse 2003a; 
Waterhouse 2003c) 
Summary 
These digraphs present an example of the way the information gathered in the SFM 
can be used to construct models that help to explain observed system patterns.  
These examples are only a small subset of the total number digraphs that could be 
constructed from the data presented in Section 5.3.3.  That is a smaller subset still 
than the delivering and receiving relationships that could be articulated from the SFM 
presented in Table 31.  These patterns derived from the SFM will be examined 
further in Chapter 7 when discussing the appropriateness of alternative forest 
policies, and how this technique may be used within the context of the institutionalist 
policymaking framework for the resolution of the ‘wicked problem’ of forest policy and 
management. 
5.4 Chapter review 
The aims of this chapter were: 
• To apply the Social Fabric Matrix (SFM) technique to the case study 
presented in Chapter 4; 
• To articulate the deliveries elucidated in the SFM; and 
• To provide in-depth analysis of a selection of the deliveries shown 
within the SFM. 
The case study analysis presented in this chapter utilised the SFM method that was 
presented in Section 2.6.1, and applied in a simplified form in Chapter 4.  The steps 
of this process were identification and definition of components undertaken in Section 
5.3.1, followed in Section 5.3.2 by the construction of the SFM, within and through 
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which delivery relationships between components were identified.  Having elucidated 
these delivery relationships, the deliveries between components were then qualified 
and quantified in Section 5.3.3.  Finally, a number of significant deliveries within the 
matrix were then further articulated in Section 5.3.4. 
This chapter has contributed to the overall aims of this thesis by: 
• Demonstrating the applicability of the SFM as a tool for analysing 
institutional arrangements in forestry, as a central component of the 
methodology for the analysis and design of systems that address triple 
bottom line sustainability in forestry;  
• Demonstrating the utility of the SFM as a methodology through which 
to organise a systematic exploration of elaborately complex causal 
links and relationships.  While the ensuing matrix was detailed, 
possibly to the point of being intimidating, it is important to reiterate that 
the main product of such an exercise is the system learning that 
ensues through such a process, not the actual matrix.  That learning is 
then applied as the all-important underpinning for the subsequent 
design of management/governance arrangements (Phase V and VI of 
the institutionalist policymaking framework) that might be consistent 
with the resolution of those issues that constitute the wicked problem 
set under review.  The construction of the matrix would be intended as 
a participatory process; with that participative interaction underpinning 
a truly transdisciplinary learning process as the main intended 
outcome; and  
• Presenting a formal assessment of the prevailing governance and 
process arrangements applying to the forestry industry setting in 
southern Tasmania. 
The following chapters will proceed to further the aims of this thesis, covering the 
following areas: 
Chapter 6 will present a number of examples of forestry approaches that have 
alternative institutional arrangements as a possible example of the kinds of 
approaches that may emerge from the actual application of the institutionalist 
policymaking framework in the forestry domain.  To inform these approaches and 
why they have been seen as applicable, several theoretical areas of forest 
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management that are deemed to have underlying perspectives that are 
transdisciplinarity, holistic and reflexive will first be explored. 
Chapter 7 will articulate a synthesised methodology for the development of holistic 
forest policy and management systems, based upon the institutionalist policymaking 
framework. 
Chapter 8 will present a review of thesis objectives and how they have been met; 
discuss the implications of this study, and the possible future research work that may 
continue from this study. 
  
Chapter 6 
Alternative Forest Management 
The large and diverse array of values that humans place on 
[forests]…make the intense and prolonged conflicts over forest 
management and conservation almost inevitable (Lindenmayer and 
Franklin 2003:v) 
6.1 Aims for this chapter 
The aims for this chapter are: 
• To illustrate what an alternative policy for forest management developed 
through the transdisciplinary methodology articulated in Chapters 1-5 may 
look like;  
• To explore several theoretical areas consistent with the perspectives of the 
institutionalist policymaking framework that may inform a possible alternative 
policy for forest management that may deliver improved outcomes for multi-
criteria sustainability; 
• To examine a sample set of alternate institutional approaches to natural 
resource policy and management, based upon a selection of international and 
Australian case studies;  
• To identify common factors of a sample set of alternative forestry approaches 
that appear to be consistent with the perspectives of the institutionalist 
policymaking framework as a possible implementation of sustainable multiple 
use forestry; and 
• To examine a hypothetical application of this set of attributes to the southern 
Tasmanian case study focussed on the forestry-beekeeping sub-sector. 
6.2 Introduction 
Throughout Chapters 1 to 5 a methodology has been articulated for the 
transdisciplinary and participative development of alternative policies for forest 
management and governance.  The intention of this chapter is to illustrate what it is 
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envisioned that such a system may look like.  This chapter does not attempt 
unequivocally to advocate these attributes for the Tasmanian case study, because 
the requisite application of the processes of the institutionalist policymaking 
framework in the real-world situation of the Tasmanian case study has not been 
carried out.  As discussed previously, such an application is beyond the scale of any 
PhD project.  What will be presented here is by no means an attempt to prescribe 
what the outcome of the application of the transdisciplinary, holistic policymaking 
framework that has been presented in chapters 2 through 5 would be.  It is an 
exploration of some possibilities that may emerge if this framework is implemented.  
That said an attempt is made towards the end of this chapter to explore how the 
alternative approaches that are examined herein may be applied in southern 
Tasmania focussed on the beekeeping-forestry sub-sector.  While such an approach 
may be seen as partial, the extension of these attributes to the entire system would 
be artificial because as stated previously, the transdisciplinary, participative process 
described in this thesis for developing alternative management approaches has not 
been undertaken.  It is intended to be illustrative only, and will address specifically 
some aspects of the attributes of this chapter as might be applied in Tasmania. 
The reasoning for positioning this chapter here may be better understood through 
reference to the institutionalist policymaking framework illustrated in Figure 38.  The 
application of the institutionalist policymaking framework requires making the 
epistemology (Phase I), philosophy (Phase II) and ideological perspectives (Phase 
III) explicit.  Having framed the problem appropriately (Phase IV), consistent with 
these perspectives, and having analysed the case study as the central focus of 
problem solving (Phases V and VI), the next phase of the application of this 
transdisciplinary framework is the development of an alternative policy (Phase VII). 
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Figure 38 Position of Chapter 6 within thesis and institutionalist policymaking 
framework 
Approaches to forestry policy and management that it is anticipated would be 
selected in Phase VII need to be approaches that are consistent with the 
epistemology, philosophy and ideology of the institutionalist policymaking framework, 
that is, they need to be constructionist, pragmatic (problem-focused) and 
communitarian in their outlook.  Further to this, such approaches need to be focused 
towards the resolution of wicked, or at least messy, problems.  There are a number of 
approaches that have been identified in the literature as meeting these criteria at 
least partially.  A list of terms describing alternative approaches to management has 
been developed by Anderson (2002:56) for management approaches that fit these 
criteria to varying degrees, including: 
• Ecosystem management 
• Collaborative management 
• Community-based natural resource management 
• Adaptive management 
• Co-management 
• Adaptive co-management 
• Joint forest management 
• Community forestry. 
Each of these terms potentially represents a novel approach to environmental 
management, and each could conceivably be the focus of its own study.  Examining 
all of these approaches is beyond the scope of this thesis; it is appropriate though to 
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explore one or two deemed most likely to fulfil the needs of a holistically developed 
forest management and policy approach intended to deliver TBL sustainability 
outcomes.  Two of these approaches, seen as ‘likely inclusions’ in an alternative 
governance approach developed through the institutionalist policymaking framework 
will be explored in the following sections: adaptive management and collaborative 
management.  Also explored in this chapter are further concepts in the field of 
regulation.  These are presented here as possible approaches that reflect the criteria 
of the institutionalist policymaking framework for an alternative governance approach, 
and as previously articulated, are intended to be illustrative only. 
This chapter will then go on to explore the attributes of a number of alternative 
systems that have integrated the use of adaptive or collaborative approaches.  There 
are examples provided both within the articulation of each of these approaches, and 
later in the chapter.  The diagram shown in Figure 39 provides a map through the 
concepts presented in this section.  The selection of case studies shown is referred 
to at various stages throughout this section, almost as an iterative application of the 
pattern modelling of institutional economics (Wilber and Harrison 1978; Bush 1983; 
Radzicki 1988; Hayden 1982c), where the analysis of each case study reveals more 
about the underlying elements common with other case studies.  The selection of 
these case studies is intended to be neither comprehensive nor representation, but 
illustrative only, as are the possible management system attributes that have been 
selected. 
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Figure 39: Progression through alternative forest management concepts 
This conceptual framework will be reassessed in Section 6.12. 
The following section will examine adaptive management, which has strong ties to 
ecological economics (EE) through a predominant focus on dealing with complexity, 
chaos and uncertainty.  It also arguably has ties to system dynamics (SD), and 
systems thinking, through the utilisation of models incorporating time series data for a 
greater understanding of system behaviour and the more informed decisionmaking 
that greater understanding brings. 
6.3 Adaptive management 
Adaptive management as a concept has entered the sustainability literature in the 
last few decades and appears to have as its foundation the idea that managers do 
not know a priori what is needed to manage sustainably, particularly into the long 
term (consistent with the approach of EE discussed in Section 2.4).  Thus it is 
necessary to take an approach to management that is flexible, adaptable and seeks 
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feedback on past management decisions to make better current and future decisions.  
Moir (2001:141) defines adaptive management (AM) as ‘the process of implementing 
land management activities in incremental steps and evaluating whether desired 
outcomes are being achieved at each step’. 
One of the most significant contributors to adaptive management theory is C.S. 
Holling (1978), who set forth a new process of adaptive environmental management 
and policy design that ‘integrates environmental with economic and social 
understanding at the very beginning of the design process [and in all the] steps 
during the design phase and after implementation’ (Holling 1978:1).  Holling defined 
this new approach by indicating what it was not through a series of ‘myths’ of 
environmental management, assessment and policy design; these are shown in 
Table 33. 
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Table 33: Myths of environmental management and assessment 
(Holling 1978) 
Myth Response 
Central goal of design is to produce Policies and 
developments that result in stable social, 
economic and environmental behaviour 
Stability implies our understanding of the world is 
complete, and current systems are optimal; it 
eliminates the opportunity to benefit from change 
and the unexpected.  Design should maximise 
these benefits. 
Development programs are defined sets of 
actions that do not involve extensive modification, 
revision or additional investment after the initial 
development occurs. 
Program goals change over time, and present 
decisions have future decision consequences 
Policies should be designed on the basis of 
economic and social goals with environmental 
constraints added during a review process 
Social, ecological and economic forces must be 
incorporated at the beginning of the design, to 
maximise opportunities to achieve all goals. 
Environmental concerns are most appropriately 
dealt with by changing institutional constraints 
This is not a given.  Environmental concerns can 
provide an interface or impetus for 
communication between institutions. 
Environmental assessments should consider all 
possible impacts 
It is impossible to foresee all possible impacts: 
what does this imply for assessment research? 
Each new environmental assessment is unique.  
There are no comparable past cases, background 
principles, or information. 
All organisms face some common problems, and 
a rich descriptive and functional literature makes 
some kinds of studies redundant. 
Environmental assessment requires 
comprehensive ‘state of the system’ surveys 
Comprehensive studies are often extremely 
expensive yet only produce uninterrupted, 
descriptive data, and seldom give clues to 
independent environmental changes that are 
about to occur. 
Detailed descriptive studies of present system 
condition can be integrated to provide predictions 
of impacts and overall understanding 
Systems analysis requires time-series data to 
establish causal relationships between changing 
variables.  Descriptive studies do not provide this. 
Any good scientific study contributes to better 
decision making 
The research necessary for adaptive assessment 
and design must be focused through policy 
concerns.  There are no guarantees that any 
scientific study will provide any information to 
address management questions. 
Physical boundaries based on political 
jurisdictions or watershed boundaries are 
sensible limits for impact investigations 
Environmental impacts (e.g. air or water pollution) 
do not respect political boundaries, and can 
generate cross-boundary political and economic 
feedback 
Systems analysis will allow effective selection of 
the best alternative from several proposed plans 
and programs 
Systems models cannot produce reliable 
predictions, and comparison of alternative 
Policies requires someone to make a value 
judgement. 
Ecological evaluation and impact assessment aim 
to eliminate uncertainty 
Attempts to eliminate uncertainty and delusionary 
and counterproductive.  Uncertainty is inevitable 
and policy design and management require 
selective risk-taking. 
Adaptive management is particularly applicable to forest management because of the 
increasing complexity of the systems in relation to which decision-making is required.  
Managers must be aware of eco-challenges such as global warming, deforestation, 
loss of biological diversity, water shortages, pollution and other adverse 
environmental impacts (J. Anderson 2002:56).  Managers are pressured by an 
increasing range and power of groups demanding a role forest decision-making (J. 
Anderson 2002:53).  Managers must be aware of global trends, including 
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decentralisation, democratisation, liberalisation, and globalisation, which render 
forest management institutionally more complex (J. Anderson 2002:56).  They need 
to be cognisant of the socio-economic framework within which their operations and 
industry reside, which includes local, national and global demands for the goods and 
services that their forest provides, and for example such things as the future national 
and global demand for timber (Judy Clark 2003; 2004; Hooper 2005).  All these 
factors and more confound the best efforts of managers to make appropriate 
decisions regarding forests.  It can be said that management in such an atmosphere 
is based on uncertainty (Moir and Block 2001). 
Adaptive ecosystem management is usually seen as a formal process that requires 
intentional learning with policies treated as experiments, and forcing decision makers 
to define and structure their approach.  Scientists, managers, and policy makers 
need to work together to: 
• Redefine problems in terms of objectives, constraints, and 
considerations for analysis of current management;  
• Create dynamic models by synthesising existing understanding, 
spelling out the assumptions used and predictions made so as to 
detect errors and contribute to learning;  
• Identify alternative superior management processes by making explicit 
the uncertainties derived from current management  
• Create activities that improve learning; and  
• Search for untested opportunities through policy design to produce 
better knowledge and resources (Holling 1978;  see also Lee 1993, 
Walters 1986, 1997, Bormann et al. 1994, and Westley, 1995, cited in 
A. N. Gray 2000; Allan and Curtis 2003). 
It is arguable that appropriate management of forests needs to be based on a 
pluralistic approach, to incorporate the complexity inherent in management, and 
despite the risks of this political discourse, it tends to be ‘inherently fairly explicit, 
critical, and transparent and promotes processes that allows for checks and 
balances’ (J. Anderson 2002:63). 
In dynamic ecosystems with feedback loops and multiple interactions the kind of 
effective, efficient social learning facilitated by adaptive management is likely to be of 
strategic importance (Lee 1999; Moir and Block 2001).  Moir and Black (2001) 
describe an Achilles heel of adaptive management, namely that most programs are 
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poorly scaled to slower, long-term ecosystem responses.  Often there is an 
unfounded faith that science can provide the answers to environmental management 
questions.  It is not uncommon for scientists to not agree on the impact of their 
observations and even when state-of-the-art ecological models are available, 
forecasting is limited to the near future.  Propagation of errors, high noise levels, 
ecological surprises and chaos and complexity (see Section 2.3.5) make specific 
predictions very difficult or impossible.  Typically monitoring fails for a number of 
reasons:  
• Management may hope the issue(s) will fade away and ignore it; 
•  Monitoring is too expensive and as such does not receive adequate 
funding;  
• Time delays are too long to be used in management so monitoring 
system is not maintained; 
• There are too many variables to be monitored; 
•  No action is better than some action when the issue is controversial 
and so long as data are incomplete managers can postpone action; 
• There is a reluctance to commit future managers to present monitoring 
obligations (Moir and Block 2001). 
Adaptive management may have broader acceptance if local concerned communities 
were part of a monitoring program (Cortner and Moore, 1999 cited in Moir and Block 
2001).  An example of such programs include the extremely successful programs 
undertaken in Australia, the Streamwatch (http://www.waterwatch.org.au) and 
Saltwatch (http://www.saltwatch.org.au/saltwatch/) programs, that have been running 
for 13 and 18 years respectively. 
The next theoretical area that will be covered here is collaborative management, and 
this approach has links to institutional economics, because of its perspective of 
understanding the interrelationships between people and institutions in creating 
management outcomes, and to systems thinking, in which stakeholders in the system 
need to be included in the system to produce optimal understandings of that system 
and hopefully then produce better management outcomes. 
6.4 Collaborative management 
 ‘Collaboration among multiple stakeholders can be crucial to the success of natural 
resource management’ (Blumenthal and Jannink 2000). 
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A meaningful discussion of the concept of collaborative management requires some 
context of what types of management are not collaborative.  A range of forest 
management systems exist that have different degrees of collaborative involvement; 
some examples of such systems with greater or lesser degrees of collaboration are 
shown in Table 34.  Industrial forestry is the type of decision-making structure closest 
to that currently observed in (southern) Tasmania. 
Table 34: Decision making dimensions of four forest management systems 
(Based on Beckley, 1998, cited by J. Anderson 2002:57) 
 
Industrial 
Forest Co-managed Community Non-industrial Private 
Locus of decision-
making control 
National/ 
International Local/ provincial Local Individual/ household 
Structure of 
decision-making 
power 
Hierarchical/ 
vertical 
Consensual/ 
horizontal 
Consensual/ 
horizontal 
Individual/ vertical, 
consensual/ horizontal 
Scope of 
management 
objectives 
Narrow Broad Broad Broad 
 
Arnstein (1969) has explored the area of community participation and devised a 
hierarchy of public involvement called a ‘ladder of citizen participation’, shown in 
Figure 40.  The gradation of eight ‘rungs’ that make up the hierarchy can be placed in 
three broad categories (Arnstein 1969).  One of the aims of much recent government 
policymaking seems to be to move community participation from non-participation to 
some degree of tokenism, although government rhetoric does not explicitly identify it 
as such. 
It is arguable though that such a move from non-participation to some degree of 
tokenism is not enough to generate the sorts of institutional changes that are 
required within the area of environmental policymaking, especially in forest policy.  
The Canadian Model Forest program for example explicitly seeks to create 
community partnerships (Matthew Gray and Wolfenden 2003), which is a far more 
significant step, recognising the changing environmental paradigm in forestry (see 
Section 2.3.1) and addressing it. 
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Figure 40: Arnstein's ladder of citizen participation 
(Arnstein 1969) 
Bellinger and Gale in examining community forestry have articulated a ‘continuum of 
local involvement’ (Bellinger and Gale 2004:67) with three broad categories of Low, 
Medium and High, described as Consultation, Co-management and Control.  These 
categories overlap with those of Arnstein, such that Consultation is a type of 
Tokenism, whilst Co-Management and Control are both types of Citizen Power.  
Bellinger and Gale (2004) state that genuine community forestry requires at least a 
Medium level of community involvement, and Low levels should be seen as 
‘conventional public and private sector forest management with an element of 
community consultation’ (Bellinger and Gale 2004:68).  This degree of public 
participation as illustrated by Arnstein would be categorised as Tokenism. 
Increasing the degree of citizen participation in decision-making, management and 
policymaking implies that these functions and powers are or were previously held by 
another body.  Mostly this other body is a state or federal government.  Thus in order 
to affect a growing move towards increasing citizen participation, there has to be a 
ceding of power and authority to those citizens.  This ceding of power has been 
called decentralization.  Decentralization has been defined as ‘the devolution of State 
powers or assets to local decision-making bodies’ (Ribot, 1999 in Lane et al. 
2004:104), a process that has been argued as enhancing the integration of natural 
resource management at the regional level (Abrahams 2005).  However, this 
definition alone does not cover the range of applications of decentralization, which 
includes de-concentration (or administrative decentralization), devolution, and 
democratic decentralisation (Lane et al. 2004).  De-concentration involves the 
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‘transfer of the administrative apparatus of the central State to either regional or local 
offices of central government’, whilst devolution involves a similar transfer to 
‘subordinate governments or non-State associations’.  Democratic de-centralization 
involves such transfer to ‘authorities or non-State associations that are largely or 
wholly independent of central government’ (Lane et al. 2004).  It is this last 
incarnation of decentralisation that is essential to the implementation of citizen 
participation involving real degrees of citizen power; otherwise, the result is merely 
tokenism.  
As shown in the diagram synthesised by the author in Figure 41 (from the metaphor 
for complexity and emergence shown in Figure 1), decision-making processes may 
be thought of as occupying a two-dimensional space of number of stakeholders 
involved in the process and the number of factors that require consideration in order 
to reach agreement.  Increasing stakeholders or factors lead to disagreement; an 
'interface' exists where discursive processes lead to novel ideas; facilitation and 
group learning extend the range over which agreement may be reached. 
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Figure 41: Complexity and emergence in decision-making processes 
Traditionally, the design of policy and management arrangements for complicated 
systems (many factors) have been left to a small number of decisions-makers; 
conversely, large numbers of decision-makers have been coopted only for relatively 
simple systems, in order to implicitly remain on the agreement side of the diagram.  
In situations where the number of factors or stakeholders has been so great as to 
preclude agreement, the conventional approach is to exclude factors or stakeholders, 
both with disastrous effects; such an approach is in effect treating wicked problems 
as tame problems (see Section 2.3).  Extending the complexity metaphor (cf. Figure 
1), there may be an ‘emergent’ agreement, or a novel solution, at the boundary 
between complete agreement and complete disagreement.  Through application of 
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facilitation of the ‘creative tension’ that exists, and the nurturing of a group-learning 
environment, the boundary at which novel solutions appear is extended to include a 
much larger set of complicated problems.  Collaborative approaches to management 
can be seen as more equitable, because they take into consideration the values, 
perceptions, knowledge, and skills of local groups in a meaningful way (J. Anderson 
2002:58). 
6.5 Alternative Regulation Instruments 
Issues with traditional forms of regulation were identified in Section 2.3.2.  
Environmental regulation is revisited in this section because there are alternative 
forms of regulation instruments that have developed in recent years that may be 
more ideologically aligned with the institutionalist policymaking approach presented 
in Section 2.7, and that may not suffer from the same problems that command-and-
control and self-regulation seem to.  It is anticipated that the development of an 
alternative policy and management approach through the discursive application of 
the institutionalist policymaking framework will most likely result in the utilisation of at 
least one of the alternative regulatory approaches explored here.  It is important to 
note that some approaches to regulation would be more appropriate.  Gunningham, 
Sinclair and Grabosky (1998) have reviewed a number of different types of 
alternative regulatory instruments.  These have been categorised as: 
• Volunteerism; 
• Economic instruments; 
• Free market environmentalism; and 
• Education and information instruments. 
These alternative forms of environmental regulation are explored briefly here 
because of the potential of some of these instruments to change the culture and 
practice of forest management, particularly when combined with a new forest 
management approach.  It is important to note however that some of these 
approaches are not advocated as contributing to the culture of holistic and 
transdisciplinary forest management.  They are included here at least briefly here for 
completeness, and so that they may be identified as incompatible with the 
constructionist-derived perspective presented in this thesis. 
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The applicability of alternative forms of regulation has been explored by Young et al. 
(1996) in the context of conservation of biodiversity.  They argue that such policy is 
best affected through a mixture of instruments, as shown in Figure 42. 
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instruments 
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instruments 
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Figure 42: An optimal mix of major policy instruments 
(From Michael D. Young et al. 1996) 
They constructed this diagram to show that while regulatory instruments (see Section 
2.3.2), and voluntary, priced-based and property right instruments (see below) form 
the approach that is typically taken to implement policy, it is the motivational, 
information and education incentives that underpin and reinforce all of these 
approaches.  They state that these incentives should be ‘…invoked in almost all 
circumstance and incorporated in almost all policy mixes’ (Michael D. Young et al. 
1996).  It is these approaches that are the primary focus of this section, and they are 
appropriately given more in-depth coverage below.  Indeed, it is argued here that 
these motivational, informational and educational approaches are the most 
appropriate for a forestry system developed from a constructionist epistemological 
perspective.  For completeness, however, the other approaches that these authors 
suggest, considered as largely inappropriate, will be briefly discussed. 
Volunteerism occurs when an individual firm undertakes to do the ‘right thing’ 
unilaterally without any basis in coercion.  Pellikaan and van der Veen (2002:35) 
describe this as active compliance, ‘doing the right kind of thing, without being forced, 
bribed or punished’.  In practice, governments typically initiate such volunteerism by 
playing the role of coordinator and facilitator, and it may be seen simply as an 
innovative form of command-and-control (Gunningham et al. 1998).  In such a 
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context this instrument may be seen as inappropriate for the holistic, transdisciplinary 
approach to forestry being suggested here. 
Economic instruments have been dealt with extensively in recent literature, due most 
likely to an ideological rather than instrumental rationale.  That is, the prevalence of 
neo-classical economic thought in modern politics has meant that development and 
implementation of such policy instruments has become common despite its 
shortcomings.  These instruments are considered inappropriate for the approach 
being suggested within this work, since they are epistemologically objectivist in their 
outlook, and typically exclude the notion of reduced substitution or non-substitutability 
of forms of capital as illustrated in Figure 3.  Caution needs to be exercised if these 
approaches are put forward as appropriate regulatory instruments by the discursive 
group that is involved in the development of policy through the institutionalist 
policymaking framework.  These economic instruments are summarised in Table 35.   
Table 35: Economic regulatory instruments 
(From Gunningham et al. 1998) 
Instruments Features 
Property rights • Problems assumed to arise because of shared property arrangements. 
• Resource users are given exclusive access to the resource that they then ration 
and protect. 
• Limited to simple situations 
Market creation • Governments create markets where none previously existed, e.g. water markets; 
pollution markets 
• Assumes competitive behaviour 
• Permits need to be monitored and enforced 
• Equity concerns over new versus current polluters 
• Localised and trans-boundary concentration of effects 
Fiscal • Taxes or tax credits based on degree of harm or desired behaviour 
• Schemes may be implemented simply to raise revenue 
• Firms see taxes as the government condoning environmentally harmful 
behaviour, 
Financial • Revolving loans to build infrastructure or buy property for conservation 
• Properties re-sold with conservation covenants or loans repaid and recycled 
• Open to abuse 
Liability • Prospect of civil action encourages control undesirable behaviour 
• Successful cases provide a strong incentive to avoid 
• Cases often difficult and expensive to bring against a firm  
Performance 
bonds 
• Security deposit for completion of a required task 
• Only appropriate to address temporary threats, one source of potential 
environmental damage 
Free market environmentalism is another inappropriate form of regulation, based 
upon a pure economic rationalist theoretical perspective, which was soundly critiqued 
in Section 2.4.  It involves the more precise allocation and specification of property 
rights including substitution of free markets for legislative solutions.  In theory, this 
approach works through the allocation of property rights and natural resources to 
private interests and their trading on free markets (Gunningham et al. 1998).  
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Unfortunately, these are impeded by imperfect market information, high transaction 
costs, difficulties pricing collective goods, and an inability to reflect the ‘true value’ of 
environmental goods; even without these constraints, this approach assumes away 
the possibility that markets are simply inappropriate for things that can not or should 
not be traded. 
Education and information instruments are a different type of regulation from the 
approaches outlined above.  This approach may be thought of as a dispersive style 
of regulation, where responsibility for environmental regulation is inculcated in all 
staff, and all members of the public.  This is the approach that Pellikaan and van der 
Veen describe as social self-regulation, the purpose of which is to ‘implicate citizens 
in a shared project of environmental protection’ (2002:29).  Conceptually such 
approaches would fit well within the alternative approaches to policy and 
management outlined in this section, and arguably would reflect the principles of 
deliberative democracy outlined in Table 4.  It is also consistent with the need 
expressed by Hayden (1993b) in the institutionalist policymaking framework (Table 
13) to ensure actors are ideologically aligned with communitarian and holistic 
philosophies.  It is quite likely that elements from this group of instruments may 
become part of the alternative policy program that could be developed by the 
discursive and transdisciplinary application of the institutionalist policymaking 
framework.  This category of instruments includes: 
• Education and training; 
• Corporate environmental reporting; 
• Community right to know; 
• Product certification; and  
• Award schemes. 
Education and training needs to exploit the self-interest of the target audience to be 
truly effective as a regulatory tool.  An example of this is occupational health and 
safety training, in which employees are much more willing to participate if they know 
that their personal health and safety may be at stake. 
Corporate environmental reporting is a newer approach to transparency on the part 
of companies whose activities are potentially damaging to the environment.  A culture 
of openness and transparency, coupled with independent verification of reports, 
means that the public and other stakeholders can feel confident that the activities of 
the firm in question do meet the communities expectation of environmental 
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protection.  Also necessary to engender community support is consistency and 
coherency in the reporting format, such that figures and claims from quarter to 
quarter, from year to year, and from one place to another can be easily compared.  
Such open reporting of activities combined with a collaborative management 
approach means that decision making could be made in an open and transparent 
environment.  This in turn could generate trust, and potentially open lines of 
communication between previously antagonistic parties. 
Similar in approach to environmental reporting, community right to know and pollution 
inventories encourages introspection, focusing managerial attention on 
environmental problems.  The rationale of this approach is that managerial 
exhortation has greater impact then fixed standards by regulatory authorities.  Firms 
are required to provide the public with information about breaches of codes of 
practice or other guidelines, or in the case of pollution inventories to provide 
information on a daily basis enumerating the pollution output.  Pressure both from the 
public, and internally within and between levels of the management hierarchy, will be 
such that managers and staff will seek to curtail environmentally damaging activities.  
One of the barriers to the adoption of this form of environmental regulation in the 
Tasmanian forestry example is that currently all company information is classified, 
because it is ‘commercial-in confidence’.  Until recently, the legislative framework in 
Tasmania was such that even freedom-of-information legislation could not be used to 
obtain information about forestry operations in that state.  There are continuing calls 
for changes to this arrangement to allow greater scrutiny of information (TWFF 
2005a). 
Product certification is usually implemented as labelling standards and eco-labelling 
schemes.  These schemes can inform consumers of the positive practices of 
companies, and sustain markets for environmentally appropriate goods and services.  
Experience with these schemes has been mixed, at best, with contentious material 
and procedures on appropriate labelling.  Most national broad-based labelling 
schemes experienced strong industry opposition (Gunningham et al. 1998).  
Intuitively, such opposition is understandable from any industry in which a majority or 
even a significant minority of firms do not operate under best environmental practice, 
since those companies may loose market share if the sustainability or otherwise of 
their operations was made clear to consumers of their products.  Some governments 
have found this industry opposition overwhelming, and have backed down from such 
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schemes, or alternatively have supported non-government bodies to implement 
labelling so as put a degree of distance between government and the firm being 
certified.  One of the best-known certification schemes for the forest industry is the 
international non-government Forest Stewardship Council (FSC).  Anecdotal 
evidence from one Australian timber retailer is that although they stock FSC certified 
timber, they do not feel able to label it as such because it makes up only 10-20 per 
cent of their timber stock, and they fear that sales and prices of all their non-certified 
timber stock may plummet (Tim Cadman, pers. comm.). 
Award schemes have considerable publicity potential, and serve to educate and raise 
public awareness and focus attention on critical issues by holding up individuals or 
firms as being exemplars of best behaviour or practices.  It is argued that public 
enunciation of virtuous conduct may have greater impact then the public 
denunciation of undesirable behaviour.  Firms can advertise the fact that they have 
received an award to promote their business, increase sales and improve their 
relationship with the public.  Care must be taken in the application of award schemes 
to ensure that they retain their perceived value, and hence continue to inspire 
aspirations towards best practice.  For example, an anecdote exists in management 
circles that the ‘Employee of the Month’ award is given to every employee at some 
time during their employment to ‘keep them motivated’.  Such an approach would 
have the opposite effect, because the award itself would come to be seen as 
meaningless (such as in one episode of the television comedy series ‘The 
Simpsons’, in which the award was given to an ‘inanimate carbon rod’). 
Despite the possibility that these alternative regulatory instruments may be misused, 
there is no doubt that when applied appropriately, these education and information 
instruments of environmental regulation can be seen as reinforcing the adaptive, 
collaborative and participative elements of the forestry management approaches 
outlined above.  It is possible that because of this they may be selected as 
components of an alternative policy approach by a discursive group involved in the 
implementation of the institutionalist policymaking framework in a real-world situation. 
6.6 Attributes of Alternative Forestry Systems 
There are a number of attributes discussed here as being possible and likely 
inclusions in an alternative forestry system that is developed through the application 
of the institutionalist policymaking framework, and is seeking to provide a holistic, 
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sustainability-focused approach.  It is posited that such a system should take a multi-
stakeholder and participative, multi-use, adaptive, cooperative, and integrated 
landscape approach to forest management.  
The applicability of an approach similar to that presented here is strongly argued by 
Sayer and Campbell (2004) in their book The Science of Sustainable Development: 
Local Livelihoods and the global Environment.  The features of the approach for 
which they argue (integrated natural resource management) are listed in Table 36, 
and are compared to a selection of other alternative approaches. 
Integrated natural resource management (INRM) is an emerging concept with a 
wide-spectrum of interpretation and within which conventional linear models, 
methodologies, and tools do not fit.  An INRM framework ‘tries to take a more holistic 
perspective to deal with dynamic complexity of resource-use systems’ and involves 
the ‘responsible and broad-based management of the land, water, forest, and 
biological resources base (including genes) needed to sustain…productivity and 
avert degradation of potential productivity’ (Hagmann et al. 2002 (cf. AJEM Vol. 12 
Supplementary Issue: Australian Case Studies of integration in Natural Resource 
Management)). 
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Table 36: Comparison of approaches to natural resource management 
(From Jeffrey Sayer and Campbell 2004) 
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Action research part of approach     
Empowerment an issue     
Adaptive management approach     
Multiple stakeholders recognised     
Process facilitation of key importance     
Systems modelling used     
Breakdown distinction between research, management and extension     
Discusses new organizations for managing complex systems     
Institutional analysis and change are key     
Knowledge management important (including informal)     
Focus on adaptive capacity not specific technologies     
Research products can be generalised based on descriptions of the 
learning cycle processes 
    
Tools for measuring system performance are key      
Embraces sustainable livelihood perspectives     
Focus on both resources and people (not resources only)     
The approach by Sayer and Campbell (2004) tabulated here focuses primarily upon 
agricultural systems in developing countries, whereas the approach articulated in this 
chapter focuses on forestry (in the broad sense) in developed countries, such as 
Australia.  The issues are similar to a degree, but of particular difference is the 
institutional inertia present in developed countries compared to developing countries.  
It is arguable that the ‘path of sustainability’ in developing countries is ‘easier’ 
because of a lack of pre-existing institutions and infrastructure, whereas in developed 
nations such as Australia, there has already been a significant amount of 
‘development’, even though this may not have been taking the nation along the path 
of sustainability.  A significant obstacle on the path of sustainability for developed 
nations are powerful interest groups (Schnaiberg and Gould 1994), such as large 
corporations, political structures and powerful bureaucracies.  In such settings, new 
institutions not only need to be developed, but the existing institutions need to be 
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negotiated or confronted.  This is consistent with Hayden’s (1993b) policymaking 
framework at the tactical level, where existing, entrenched attitudes can hinder new 
approaches. Within any established bureaucracy institutional inertia is a common 
phenomenon and can be both positive and negative in its effects (see Bissix and 
Rees 2001).  Bissix and Rees (2001) are reticent about endorsing the adoption of 
new approaches to natural resource management, stating ‘…relatively little is known 
about the long-term influences of economic, political, environmental and 
organizational change on both the capacity to implement ecological management 
systems and their ability to deliver sustainable ecosystem benefits.’ They suggest 
that ‘inertia within the multi-agency political economy’ and ‘market distortions’ may 
prevent the successful implementation of ecosystem management over the longer 
term.  It is more plausible though that such attempts at implementing new policy have 
failed for the reasons Hayden (1993b) provides, as discussed in Section 2.7.  These 
failures due to ‘institutional inertia’ may in fact have been due more to a ‘bureaucratic’ 
or ‘pseudo-strategic’ approach, or to failures at the phase of selecting ideology (Table 
13, Phase III), or a failure to fully contextualise the policy problem (Phase V), or even 
failures to appropriately budget time and resources for the new program (Phase IX). 
Examples do exist where the multi-stakeholder, multi-use, adaptive and integrated 
landscape management approach argued for here has proved to be at least partially 
successful.  These are explored in the following section. 
6.7 Examples of collaborative, participative or 
adaptive systems 
In developing the concept of a possible forest management framework, it is likely that 
it will need to deliver multi-stakeholder, multi-use, adaptive, and integrated landscape 
management.  The logical starting point for articulating what such a possible 
approach might look like is a survey of other similar forest management systems 
around the world.  Petheram et al. (2002) have reviewed a number of such systems 
in other countries in their background research for the wombat community forest pilot 
proposal in Victoria.  Bellinger and Gale (2004) have reviewed a number of 
community forestry arrangements around the world, and have developed a model for 
categorising these different approaches.  Examples of approaches to adaptive 
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management in forestry have been collated by Oglethorpe (2002).  These works will 
be used as a starting point for exploring a selection of varied types of forest 
management around the world.  They include the Canadian Model Forest Program 
(see Matthew Gray and Wolfenden 2003), Community Forest Enterprises and 
International Model Forest Program in Mexico, the International Model Forest 
Program in Indonesia and other countries, Community Forests in England, Crofter 
Forestry in Scotland, Community Forestry in northern Italy, Joint Forest Management 
in India, community forestry in Nepal, and community forest initiatives in Thailand. 
6.7.1 Summary of Alternative Forest Management 
Systems 
A number of the alternative forest management systems described in this section 
share common characteristics.  Some of these common characteristics are 
summarised in Table 37.  It should be noted that the majority of the approaches 
described here have arisen in the last 10 years.  This perhaps gives some indication 
of the response by governments around the world to the issues of forestry and 
sustainable development over the last two decades.  It could also be argued that the 
evolution of a new environmental paradigm has had a global reach, and has had a 
wide influence with regard to forestry.  Unfortunately, the relative youthfulness of 
most of these systems makes it difficult to judge the long-term efficacy of these 
management approaches in delivering environmentally sustainable forestry over the 
longer term.  For example, only three or four of the approaches listed would have 
seen the harvest of trees planted since the inception of the management approach. 
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Table 37: Summary of key variables of alternative forest management systems 
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Government 
initiated            
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*see Section 6.9 for discussion and definition of multiple-use used here. 
Recurring themes amongst these management systems can be seen, namely that 
the systems tend to have cooperative management arrangements, are multi-
stakeholder, provide for multiple users, integrate disparate landscape management 
needs, and tend to implement adaptive management approaches.  Variation between 
the systems occurs with some systems spanning multiple land tenures, while others 
are of single tenure only, some are government initiated while others are community 
driven, and roughly half have required special legislation for their formation. 
6.8 Multi-stakeholder versus single-agency 
management 
In traditional forestry systems management decisions are made by a single agency, 
typically a State forestry agency.  Yet, it is becoming recognised increasingly that 
‘exclusive management by a single, professional entity does often not ensure 
sustainable forest management’ (Vira et al., 1998, cited in Jiggins and Röling 2002). 
It is suggested here that moving the locus of decision making from a single agency, 
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often with a single person as the decision maker, to a group-based, multi-
stakeholder, participative arrangement for decision-making can provide more widely 
acceptable decisions.  Decisions that reflect the interests of all stakeholders, rather 
than one or two, and decisions that may not otherwise have been reached because 
of the perspective and underlying values, beliefs and attitudes of the lone decision-
maker.  (The impact of such an institution may be conceptualised using a diagraph 
representation of Hayden’s social fabric matrix discussed in Section 2.6.1 (Hayden 
1988; 2004) and as shown in detail in the case study in Chapter 4 and Chapter 5.  An 
additional hypothetical digraph will not be constructed here.)  In terms of the digraph 
construct, the institution of a multi-stakeholder decision-making group can be seen as 
a mediating and facilitating body between the attitudes and beliefs of different 
stakeholders, and ultimately a mediator between the underlying values of these 
stakeholders (Gale 2000).  Such an institution not only allows but also promotes the 
development of new attitudes and beliefs within the institution, and the generation of 
a new set of attitudes and beliefs within the individuals in that decision-making body. 
6.8.1 Cooperative versus adversarial management 
Traditional forms of management and planning have evolved from an adversarial 
background, where stakeholders take up contrary positions by default.  This is 
exemplified by the usual practice of the development of policies or plans of 
management by a select few behind closed doors, after which time such documents 
are made available for ‘submissions’ or ‘public comment’.  Such a process invariably 
separates the thought processes of the policy or plan authors and all other 
stakeholders.  People making submissions have ‘one-shot’ at having input into the 
process and so typically make ambit claims, fearing that anything other than an 
extreme response to the policy or plan will be seen as agreement or acquiescence, 
even though their actual position may not be at all far from that of the authors.  
Typically, arrangements are such that each institution involved in forest policy and 
management is isolated from each other institution, and frequently these institutions 
have antipathetic goals.  One of the goals of a multi-stakeholder, cooperative 
approach is to break down these institutional barriers and bring these otherwise 
disconnected stakeholders together.  This breaking down of barriers was identified as 
one of the most significant outcomes of the early stages of the Canadian Model 
Forest approach (Sinclair and Smith 1999).  Interviews with stakeholders revealed 
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that long held animosity and misconceptions quickly faded as people came together 
in a cooperative and learning environment. 
6.8.2 Limitations and virtues of single agency approach 
and challenges of multi-stakeholder management 
The concept of single agency and multi-stakeholder approaches usually falls within 
the area called participative or collaborative management.  Often the transition from a 
single agency to multiple stakeholder approach involves the ceding of authority from 
the single agency to multiple stakeholders.  The primary limitation of single agency 
management is the disenfranchisement of a potentially large number of stakeholders.  
If participative management is seen as advantageous and desirable, how that 
participation is implemented is of central importance, for several reasons.  First, the 
participative management must be seen by the ostensibly empowered stakeholders 
as actually being empowering, and not simply a tokenistic move.  This is identified by 
Hildyard et al. (2001) in the case of India’s Joint Forest Management program, and 
outlined by Bellinger and Gale (2004) in their quantised continuum of community 
involvement that includes consultation, co-management and control.  Implementation 
of collaborative management regimes that are in effect only consultative mechanisms 
or seeking a ‘stamp of approval’ for pre-determined management decisions should 
not be regarded as collaborative or participative.  ‘Over time [they can] degenerate 
into pseudo-consultative arrangements by governments and private industry, with 
little regard being taken either of the structure of community involvement or the 
wishes expressed’ (Bellinger and Gale 2004:68).  It is just this form of tokenism and 
‘top-down planning…imposed from the bottom up’ of which Hildyard et al. (2001:60) 
are critical. 
Second, the breakdown of trust in the process decreases the effectiveness of the 
system in overcoming the ‘wickedness’ of the forestry problem that the alternative 
management system has been introduced to improve (see Section 2.3).  In such a 
situation, the stakeholders will soon realise that they have been ‘duped’, or feel as 
though the increased roles that they have been promised have not come about, 
leading potentially to a breakdown of the system, or very least in the disintegration of 
trust.  Shindler observes, in the case of forestry in North America, that ‘interest in 
citizen involvement in policy decisions has increased…driven by an increasing lack of 
trust in bureaucracies in general…and distrust of federal forest managers specifically’ 
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(1999).  King (1993) poignantly states that ‘mistrust is the dark heart of wicked 
problems’.  The warning here is that the introduction of a system to ostensibly 
increase the role of disenfranchised stakeholders, that then marginalizes them, has 
the potential to lead to worse outcomes, rather than better. 
Looking again at the approaches critiqued by Hildyard et al. (2001 see below), they 
can be put into the framework of Arnstein's Ladder of Citizen Participation (Arnstein 
1969), in which there is a gradation from Non-participation to Degrees of Tokenism to 
Degrees of Citizen Power (Figure 40). The examples given by Hildyard et al. are 
examples of moves from Non-participation to Tokenism, and are not delivering 
degrees of citizen power (see also Bellinger and Gale 2004). 
Advantages of a single agency situation, though, cannot be dismissed.  Lane, 
McDonald, and Morrison (2004) argue that there are a number of reasons why 
centralised (or single agency) approaches to natural resource management are 
superior to regionalised (or participative) approaches, such as are suggested in the 
report  Blueprint for a National Water Plan (Wentworth Group of Concerned 
Scientists 2003).  They highlight one theme common to all attempts at participatory 
approaches to management: articulate interest groups seek to have the resources in 
questions used for their advantage (Wentworth Group of Concerned Scientists 
2002:6). Despite these concerns, there is still a strong case for a collaborative or 
participatory approach:  
…involving the public in forest management decisions leads to resolving 
conflicts, greater public commitment and reduced distrust between the 
government agencies and various stakeholders (Tanz & Howard 1991, 
cited in Ananda and Herath 2003). 
6.8.3 Multiple-stakeholder, participatory and 
cooperative examples 
Canadian Model Forests 
During the 1970’s, 80‘s and early 90’s the Canadian government was faced with 
similar problems as Australia in forest resource allocation, transparency and public 
participation in decision making.  Through Natural Resources Canada they 
implemented a series of forestry programs in February 1991 called the Partners for 
Sustainable Development in Forestry Program, with an initial allocation of $100 
million over five years.  This included $54 million towards the Model Forest Program, 
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with continued funding of the program requiring ongoing five-yearly reviews of the 
progress of the overall program towards its objectives.  Specific objectives for this 
program included 
• Accelerated implementation of sustainable development in the practice 
of forestry, in particular the concept of integrated resource 
management; 
• The application of new and innovative approaches, procedures, 
techniques and concepts in the management of forests; and 
• The testing and demonstration of best sustainable forestry practices 
utilizing the most advanced technology and forestry practices available 
(Gardner Pinfold Consulting Economists Limited 1996; see also 
Matthew Gray and Wolfenden 2003). 
The ongoing success of Model Forests lies in the forging of partnerships between 
diverse stakeholder groups, representing a range of forest values in projects that 
facilitate sustainable forest management.  Through partnerships, a range of societal 
values and social, environmental, economic, and cultural interests can be integrated 
into forestry practices.  An important function of the Model Forest Program is to 
provide a forum for potential conflict between key interest groups to be channelled 
into frank discussion on goals of forest management and into the process of 
consensus building (Long Beach Model Forest Society 2002a). Model Forests are 
meant to operate within a cooperative multi-stakeholder partnership setting, bringing 
traditional adversaries to the same table to build consensus on programs, policies, 
and approaches to achieving sustainable forest management (Natural Resources 
Canada—Audit and Evaluation Branch 2002).  
Sinclair and Smith (1999) offer a critique of this approach, and in particular the 
‘Guiding Principles’ for building consensus, namely: 
• Being purpose driven; 
• Inclusive, not exclusive; 
• Having voluntary participation; 
• Allowing self-design; 
• Flexibility; 
• Equal opportunity; 
• Respect for diverse interests; 
• Accountability; 
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• Time limits; and 
• Implementation 
They regard these principles as essentially sound.  However, they suggest that more 
effort needs to be devoted to empowering stakeholders and model forest managers 
to use the guiding principles of consensus building, and in particular, managers and 
facilitators need to be taught skills in consensus building.  This appears to be 
particularly relevant for the Long Beach Model Forest (LBMF), because the 
participants had to overcome highly polarized and entrenched positions before real 
progress towards their objectives could be made.  Natural Resources Canada (2002) 
summarises the key elements of the Model Forest program as ‘Local, regional and 
national partnerships and an innovative management approach...Each Model Forest 
is managed by local individuals and organizations who work together to ensure that 
their forest remains a healthy and dynamic part of the community’. 
International Model Forest Network 
The International Model Forest Network (IMFN) is a volunteer association of nearly 
thirty Model Forests around the world that arose from the Canadian Model Forest 
Network (see Table 38).  The Model Forest concept is essentially the same as for the 
Canadian model forest approach.  The difference is in the application of the approach 
to the local circumstances, and the international cooperation and support that the 
IMFN brings.  Model Forests are country-driven, and relevant to national forest 
programs.  Different laws, resource endowments, histories of use, patterns of 
settlement, and customs all contribute to make each model forest unique.  Defining 
characteristics that are shared by all model forests include:  
• Creation of partnerships between key land users and other 
stakeholders; 
•  An ecosystem approach to forest management; 
• A shared vision of sustainability; 
• Operation at the landscape or watershed scale;  
• Values and needs of stakeholders’ are reflected in the scope of 
activities;  
• Governance structures are transparent and accountable; and 
• A commitment to networking, through sharing knowledge and 
experience, capacity building and cooperation (Martins 2003) 
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The most significant contribution of the IMFN is the establishment of global networks 
for information sharing in forest management.  One of the driving factors of this 
network is the IMFN Secretariat, which acts as a facilitator of new ventures and a 
support for existing ventures, through the conversion and dispersion of the collective 
experience of each forest throughout the network (Martins 2003).  
Table 38: International Model Forests around the world 
(From Martins 2003) 
Country Name of Model Forest(s) 
Argentina Futaleufú; Jujuy; Western Formosa 
Cameroon  
Canada Eastern Ontario, Foothills, Fundy, Lake Abitibi, Lower St. Lawrence, Manitoba, McGregor, Prince Albert, Waswanipi, Western Newfoundland 
Chile Alto Malleco; Chiloé 
China Lin'an 
Costa Rica (unnamed) 
Dominican 
Republic (unnamed) 
Indonesia Breau 
Japan Ishikari-Sorachi 
Mexico Calakmul, Chihuahua, Monarch Butterfly 
Myanmar Pauk-Khaung 
Philippines Ulot Watershed 
Russia Gassinski 
Thailand Ngao 
United States of 
America Applegate; Cispus; Hayfork 
There is a strong international interest in the IMFN, and even though it is recognised 
as a Canadian initiative and Canada continues to play a lead role in its growth and 
development, international donors have contributed over seven million dollars 
Canadian to the network in cash and in-kind since 1995. 
While it is conceded that the Model Forest approach may not be suited to all 
countries (Martins 2003), in countries where a National Forest Program has already 
been developed, the commitment to sustainable development at the national level 
required to support the approach has already been demonstrated (Martins 2003). For 
Australia this means that the major steps to developing the Model Forest Approach 
have already been begun, in particular through the development of the NFPS, and 
the development of RFA processes.  It is relevant then to examine a number of 
countries where the model forest approach has been implemented to inform the 
possible introduction of such a system in Australia.  
Mexican Model Forests 
The governments of Canada and Mexico came together in the early 1990’s to extend 
the Canadian Model Forest Program to Mexico, establishing a program to ‘define and 
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implement standards of sustainable forest management’ (Besseau et al. 2003).  The 
program aims to expand the concept of forest management to include management 
of wildlife, fish habitats, genetic diversity and cultural heritage (including the most 
significant remains of the ancient Mayan civilization (Besseau 2003a)), as well as 
providing an active management role for local communities in the immediate area 
(Besseau et al. 2003). Mexico currently has three model forests: Chihuahua, 
Calakmul and Monarch Butterfly Model Forests.   
The stakeholder groups of all three Model Forests include ejidos, as well as 
community groups, and private landholders, while some incorporate large population 
centres.  In keeping with one of central strengths of the approach, extensive 
partnerships have been forged by all three of these Model Forests, and the partners 
include: 
• Local communities; 
• Local government councils; 
• SEMARNAT (Ministry of Environment and Natural Resources); 
• Federal Department of Agriculture and Water Resources-Forest and 
Wildlife Branch (SFFS); 
• State Governments (Departments of Rural Development, Urban 
Development, Ecology, Education, and Tourism); 
• A range of universities; 
• The National Institute for Forestry, Agriculture and Cattle-Raising 
Research (INIFAP): Corporations of Forestry Technicians (which 
provide technical services); 
• Technical institutes; 
• U.S. National Parks Service and National Riparian Zone Team; 
• Local NGOs; 
• Private companies; 
• Local organizations; and  
• International NGOs  
To date Mexico's model forests have been successful in addressing a diverse 
multiplicity of challenges in a number of ways including: 
•  Raising the awareness of the local population in sustainable resource 
management issues;  
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• Adopting sound participatory approaches to forest and natural resource 
management (for which some have gained recognition);  
• Developing and implementing decision support tools such as 
geographical information systems and wildlife information sources; and  
•  Developing environmental education programs administered by the 
local population. 
Mexican Community Forest Enterprises 
The official Mexican statistical agency estimates that as much as 80 per cent of 
Mexico’s forests are controlled by communities with collective land grants, known as 
ejidos, and indigenous communities (Bray et al. 2003). This situation has arisen as a 
product of the Mexican Revolution in the early twentieth century, and historic 
struggles over the intervening decades, which have resulted in communities gaining 
substantial control over the use of their forests.  It is uncertain exactly how many 
community forest enterprises (CFEs) exist in Mexico; estimates range from 290 to 
479.  Through these CFEs, communities are producing timber on their own lands 
(Bray et al. 2003).  CFEs are a diverse group, amongst whom important gains in 
social and economic justice, good forest management, and biodiversity protection are 
being made (Bray et al. 2003). 
One example of a CFE is Capulálpam de Mendez, in the Sierra de Juárez, Oaxaca 
State, Mexico.  This community has a history of effective self-governance, and 
participated in a grassroots organization that united many communities against 
renewal of government concessions to outside interests.  From the 1960s to the early 
1980s, this community watched the degradation of its local forests by a paper mill 
with a government concession to exploit the region.  In 1982, Mexico’s government 
recognized the community’s right to manage their forest resources.  These forests 
now represent the most important local natural resource, and the community sold 
small volumes of timber and reinvested the profits in community projects while they 
acquired the experience necessary to manage their forests (Tucker 2000). 
The Capulálpam community has become a ‘regional success story’ (Tucker 
2000:116) through a shared determination to pursue communal management, and 
the residents’ organizational experience and background of self-governance.  Local 
governance techniques practiced by the community included reaching consensus or 
compromise agreements in the community’s best interest, despite strong differences 
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of opinion.  Nevertheless, they still face difficulties related to management 
shortcomings (Tucker 2000). 
Community Forests, England 
Between 1989 and 1993 the British government set up twelve Community Forests in 
different parts of England, covering over 450,000 ha, adjacent to and within major 
urban centres (The Countryside Agency 2003a).  Within this framework, each 
Community forest develops its own programmes, prescriptions and management 
plans, to reflect their own local circumstances and priorities (Petheram et al. 2002). 
The local community of each community forest potentially incorporates all local 
individuals and institutions including landholders, the general public, industry and 
local government.  These communities work to improve the quality of existing wood 
lands according to a forest plan and attract government and private investment to 
expand forest areas (Petheram et al. 2002), with the perception of the area important 
in attracting and retaining further investment from within the local region and from 
outside (Penn Associates 2003).  Activities of the community forests are set out in 
Forest plans, which may cover timescales of 35-45 years.  These plans are 
developed by Local Forest Partnerships, which in turn draw upon a range of public, 
private, volunteer and community interests.  Development of practices and principles 
for management is ongoing and inclusive with some draft forest plans remaining in 
circulation within the community for extended periods, up to two and a half years for 
one community forest (Petheram et al. 2002). 
Each Community Forest is led by a partnership between the Forestry Commission, 
The Countryside Agency, and one or more local governments, and has a core staff of 
between three and twenty people, funded by the Countryside Agency and local 
government.  Additional staff and projects are funded through other sources, such as 
grants, trusts and lotteries, as well as non-environmental sources (Petheram et al. 
2002). 
A central tenet of the Community Forest concept is the involvement and ‘ownership’ 
of the project by local people.  One goal of this involvement is the engagement of the 
community in the strategic, long-term development of the community forest.  Each 
community forests has a small ‘forest team’ which facilitates community involvement, 
usually through running projects to: inform people about local activities and stimulate 
interest; consult people about their views; involve people in activities; and support 
people in developing their own projects (The Countryside Agency 2003a). 
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The Great North Community Forest, for example, is managed as a partnership under 
a memorandum of agreement between the Countryside Agency, Forestry 
Commission and six local authorities.  This forest has a ‘dedicated project team’ to 
promote community awareness, promote and coordinate partners, secure resources, 
and develop new approaches to environmental regeneration.  
The forest planning process is designed with the hope of involving the stakeholder 
partners and public in working to improve their environment and to ‘integrate social 
and economic development in a sustainable way’ (Petheram et al. 2002:94).  These 
are significant tasks, considering the forest covers an area of around 25,000 ha in the 
North of England, and has 10 million people living within 10 minutes of the boundary 
(The Countryside Agency 2003b). 
Crofter Forestry, Scotland 
Historically, crofting began as a response to economic and social pressures in the 
Scottish Highlands and today plays an important role in preserving populations and 
communities, and their unique cultures (Finnie 2002).  Around Scotland’s highlands 
and islands there are some 1000 communities of crofters sharing common grazing 
areas of 400-500 ha, each with 15-20 crofters, and these commons lands make up 
some 80,000 ha, approximately 20 per cent of the Scottish highlands and islands.  
For generations crofters have managed woodlands on grazing commons and on 
crofts, small areas of grazing land usually under 10 ha on which the grazier is 
permitted to live.  This entitlement to live on the croft was granted because the 
crofters undertook to manage the croft as well as the shared commons.  They had no 
legal rights to manage woodlands, because the crofts and commons are leased, not 
owned, by the crofters.  The landowners have rights to exploit game, minerals, water 
or other resources, including timber.  For most, their main interest is in sport hunting 
and fishing, since these rugged and remote areas are usually unsuitable for 
cultivation.  This meant that timber grown on such land belonged to the landowner, 
even though the crofting community may have planted it and managed it for many 
years, even generations (Petheram et al. 2002). 
The Crofters Commission, which administers land tenure and oversees the activities 
of crofters, was first established in 1886, and re-established in 1955 (Scottish 
Executive 2002b), but it wasn’t until 1991 that legislative changes meant the crofters 
were legally entitled to harvest timber from woodlands that they had planted and 
managed.  This legislative change was introduced following extensive lobbying by 
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crofting communities, who had built consensus with environmental NGOs, agencies 
and landowners (Petheram et al. 2002).  Improvement in unmanaged and degraded 
woodlands, enhanced wildlife and fish, and improved soils and water quality are all 
flow-on effects from allowing crofting communities to plant new (primarily native) 
woodlands, protect existing ones, and to benefit from national afforestation grants 
(Petheram et al. 2002).  The social and environmental benefits are the principle 
advantages of the crofting system (Scottish Executive 2002a), which involves 
cooperative and participative co-management of shared ‘grazing’ areas by all 
members of the crofting community. 
Community Forestry: Magnifica Comunità di Fiemme, Italy 
Multi-stakeholder forestry has been occurring in the isolated valleys of the Alps of 
Northern Italy since as early as 1111, when the Bishop Prince of Trento 
acknowledged the autonomy of the community of the Val di Fiemme (Fiemme 
Valley).  In 1314, this community was given direct common ownership of their land, 
with the confirmation that ‘all the land, forest and pastures had been common 
property of the people of Fiemme for more than two hundred years’ (Morandini 
1996).  A number of such independent forest communities have existed in Italy over 
the centuries but they have diminished in numbers over recent years; approximately 
5 per cent of the Alpine forests of Italy remain under community control, covering 
some 200,000 ha (Richter 2001). 
The largest, and most well known of these communities is the Magnifica Comunità di 
Fiemme (MCF).  Of the 45,000 ha in the Val di Fiemme, the MCF owns 19,600 ha, of 
which 8,700 ha is production forest and 2,700 ha protected forests.  The remainder 
consists of pasture, alpine meadows and non-productive land.  Members of the MCF 
are called vicini, and individuals must have lived in the valley continuously for twenty 
years or more or since being born there to qualify to be a member.  There are some 
18,800 vicini out of twenty thousand inhabitants in eleven local communities in the 
valley (Richter 2001). 
The organization of the community is a democracy in which vicini in each village elect 
a representative on the valley governing council which then elects a president.  Until 
1807 when the region came under the rule of Bavaria and then Austria, the valley 
governing council handled all civil disputes.  Attempts were made to divide the lands 
owned by the MCF into private holdings, but these attempts failed and as recently as 
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1993 the Italian government reaffirmed the communal ownership of lands customarily 
held by the MCF (Morandini 1996). 
Rights and obligations of each vicini have been documented for over 400 years, and 
were designed to prevent damage to the forest, avoid abuses and ensure equality of 
rights.  Some of these rights and obligations include: the right of each vicini to 
harvest and sell up to 10 trees per year, in accordance with forest management plans 
that have been used and periodically reviewed since 1896; special areas are set 
aside for protection, and timber for house repair or firewood may only be removed in 
special circumstances; vicini have to take all care to avoid the risk of forest fire 
(Morandini 1996).  In recent years, the rights and obligations have been reworked in 
light of changing circumstances.  For example the right to harvest a set number of 
trees was changed to a right to harvest fuel wood and from there changed to a right 
to receive a proportion of profits of the community; the total distribution of funds in 
1994 to the 18,000 vicini was more than US $1 million (Morandini 1996).  These 
direct financial distributions are only a small part of what the community receives 
from enterprises since many of the services within the community are directly paid for 
from these forest enterprises.  
Forest communities such as the MCF have a long history of participatory decision 
making processes, adaptive management and stakeholder involvement.  These have 
helped the Italian community forests to survive for so long through changing 
circumstances.  At different times in the past these communities were seen as under 
utilising natural resources; they are now held up as models of sustainable 
development (Merlo, 1995, cited in Richter 2001). 
Joint Forest Management, India  
Joint Forest Management (JFM) was initiated in 1990 via a directive from the 
National government to India's state governments.  This directive set guidelines for 
partnerships between state Forest Departments and local communities.  A new 
emphasis on shared responsibility for forest management and sharing of profits was 
a departure from the previous focus on policing and protecting state-owned forests 
(Joshi 1998/99).  Conservation was linked with the needs of rural communities and 
greater public participation in forest management, in contrast to the previously 
centralised, revenue driven forest bureaucracy (Petheram et al. 2002).  The 
motivating force for the policy shift has been attributed to ‘the leadership of a few 
progressive senior forest officers’, or to a ‘spontaneous community initiative’, but has 
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been argued as being more likely due to ‘the supportive role played by the 
Association of the front-line workers of the Forest Department’ (Joshi 1998/99). 
Forest departments have moved some way from the traditional approach of strict 
control towards a more facilitated and participatory approach.  They have learned 
new skills as they have done so, while at the same time rural communities have 
gained a greater sense of connection within their community, and ownership of their 
local environment.  They have developed skills in building social capital, such as 
reliable conflict resolution mechanisms, mechanisms to ensure accountability of 
individuals, evolution of formal and informal local norms and procedures, and the 
building of local institutions that are autonomous, strong, and sustainable (Petheram 
et al. 2002; Saxena 1997). 
Forested lands remain the property of the state Forest Department (FD).  The FD 
conducts a Participatory Rural Appraisal (PRA) (see Chambers 1994), and from this 
appraisal identifies forest users, and develops a management plan. Communities 
form Village Forest Committees (VFCs) made up of one person from each of 10 to 50 
households, that then enter into contractual arrangements with the FD, which include 
details on revenue-sharing (usually 25-50 per cent of final harvest revenues) and 
collection of non-wood forest products.  The FD provides funds to support initial 
management arrangements, and VFCs elect a management board to make decisions 
for the village consistent with the management plan, while the FD ‘dictates the 
logging schedule’ (Petheram et al. 2002:97). 
There are those who are quite critical of the JFM approach.  Hildyard et al. (2001) 
cite the example of VFCs in the Karnataka region, where ‘…five years after the start 
of the project [local people] remained unaware of even the existence of the VFC’.  
The Karnataka Forestry Department (KFD) attracted international funding for the 
establishment of ‘participatory’ forest, yet almost all decisions were made by the 
KFD, and the president of the VFC was a KFD employee.  The ‘participatory’ 
processes marginalised woman, the poor, and people of lower castes.  ‘A 
participation that fails to engage with the distribution and operations of power within 
local communities and the wider society in which they live is likely to offer little to 
marginalised groups’ (Hildyard et al. 2001:69).  It could be argued that the problem 
here is not that a multi-stakeholder approach or the JFM approach per se is a ‘bad 
idea’, but a failure of those seeking an alternative forestry arrangement to approach 
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the situation with a suitably holistic perspective, including attempting to apply a 
template solution to a complex problem.  
While this approach has been called the ‘world’s biggest “experiment” in community 
based natural resource management’ (Petheram et al. 2002:97), it may be argued 
that it is a tightly controlled experiment, since FDs remain intimately involved, and 
although they have ceded authority to the VFCs, they remain in control of the overall 
activities of the jointly managed forest.  Asking the question of why states are 
devolving power or giving away control, Lele (2000) argues that at least part of the 
answer is that they are not really doing so.  For the most part absolute control 
remains with the state authorities.  There is debate over what type of institutional 
arrangements are most appropriate in each given context, and what property rights 
and organisational structures will lead to the promised improvements (Hobley and 
Shah 1996).  Implementation of programmes allowing participation has been 
sporadic and ad hoc to date (Saxena 1997).    In addition, only degraded forests 
have been handed to communities for involvement in management, not productive or 
conservation forests.  Whilst this approach may not be an ideal approach for 
integrated participatory management across the landscape, it is an improvement over 
prior arrangements, and the improvements in community participation in forest 
management that the system has achieved must be acknowledged. 
Community Forestry, Nepal 
Since 1957, Nepalese law has been accommodating community involvement in 
forestry to a greater and greater degree, to the extent that Nepal is now a recognised 
world leader in community forestry (Petheram et al. 2002).  The situation began in 
part because of the under resourced national forest department which, at the time of 
nationalisation of Nepal's forests in 1957, did not have the resources to protect and 
manage those forests.  Local communities stepped into the breach to protect, 
manage and make a living from their local forests.  Explicit handing over of forest to 
local community groups began in earnest in 1976 when they were given control of 
areas of degraded forest of up to 125 ha, and this project was supported and 
furthered by foreign aid (Petheram et al. 2002).  There has been a marked 
improvement in the environmental quality of forests, which, before community 
forestry, were in a highly degraded state (Yadav et al. 2003). In the late 1980’s, 
Nepal underwent a popular revolution, and developed a new constitution.  This saw 
changes in a number of areas, including in forestry; the view that forestry extension 
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involved mediation and facilitation was reinforced, and the basis for community 
forestry was recognised as lying in indigenous management systems and use rights 
(Petheram et al. 2002).  Changes to legislation, community forestry bi-laws and 
development of a Forestry Master Plan in 1989 focused on the meeting of community 
needs, including the creation of Forest User Groups (FUGs) and their empowerment 
to act as forest managers.  In addition, community forestry was allowed in any forest 
(not just degraded lands) and communities were allowed to keep all of the revenue 
generated by their ventures, not just a percentage (Petheram et al. 2002).  There is 
now over 15 per cent of Nepal’s forestland under FUG control (Springate-Baginski et 
al. 2003a). This changing emphasis meant that rather than serving purely regional or 
national needs, government-employed forestry field-staff became extension officers, 
helping to build independent communities, and an increasing of the importance of 
collaboration coupled with a greater understanding of local institutions and 
indigenous forest management (Petheram et al. 2002).  This is an ongoing and 
evolving social development process, not simply a once-off policy change (Springate-
Baginski et al. 2003b). 
FUGs have control over all forest produce, the development of forest management 
plans and discretionary control of finances within a local forest area, and act largely 
as autonomous bodies, consisting of a local group of households dependent or using 
forest resources (Petheram et al. 2002).  There may be as many as 300 households 
in a FUG, but evidence suggests that such a large group is just as effective as a 
group of 100 households (Hobley and Shah 1996).  Typically, groups consist of less 
than 30 households.  These FUGs are established in an interactive process with the 
Department of Forestry, in which they develop a five-year forest management and 
protection plan for a local forest area.  If the Forest Department approves the plans, it 
transfers management authority to the FUG, provides technical assistance if 
required, and facilitate the functioning of the FUG (Springate-Baginski et al. 2003a).  
More critical than the actual development of the group is agreement within the group 
as to who should be members.  Such agreement is required for formation of a robust 
group (Hobley and Shah 1996).  
In the five years to 1997, community forestry in Nepal entered its ‘mature’ phase; 
during this time, some five thousand Forest User Groups gained control over 
approximately 252,000 ha of forest.  Robustness of these groups appears dependant 
on three factors, a sense of ownership amongst users, inclusion of legitimate users, 
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and unity through development of a common purpose and trust (Springate-Baginski 
et al. 2003b).  Where one or more of these factors is deficient, then rather than being 
cohesive and functioning effectively, the FUG may be incompletely formed and beset 
by problems (Springate-Baginski et al. 2003b). 
6.9 Multi-use versus single use management 
Multiple use is defined here as occurring within the same local area, watershed or 
landscape, and tends to be tied to the concept of integrated land management (see 
Lindenmayer and Franklin 2002).  The term has been confused by being applied to 
much wider management scales, and as such would be closer to allocated land 
management.  The most rigorous scale at which to apply the term would be at the 
scale of the forestry coupe. 
Multiple-use has been a term that has been used in relation to forestry for many 
decades, and was built upon the idea that a particular forest could serve more than a 
single purpose.  Earlier versions of multiple use forestry embodied economic 
primacy, as they involved ‘maximising continuing non-declining wood yield subject to 
the maintenance of the forest resource and other uses’ (Chikumbo et al. 2001).  In 
practice this typically meant—and in some cases still means—that wood was sourced 
from one area, recreation occurred in another area, and that multiple use was 
claimed over the entire forest estate (Chikumbo et al. 2001).  One of the flaws of this 
approach is that it attempts to treat parts of a geological-biological-socio-cultural-
ecological system as an industrial production system, maximising for one output over 
all others.  However, the treatment of ecological systems as simplified industrial 
production systems significantly damages those systems (Gale 2000).  In addition, 
the implementation of a precautionary approach is needed for any system that has 
long time frames and far-reaching applications (see Section 2.4).  This is particularly 
so for forestry systems, which mostly have time frames for the appearance of results 
of decisions longer than the life spans of those who are making the decisions.  As 
such, the uses of forests can dramatically change in the time it takes for a ‘new’ 
forest to reach maturity.  For example, in the Netherlands many forests were planted 
primarily as a timber resource, but are now used primarily for recreation.  As that 
nation has become more industrialised, and ‘natural’ areas have become relatively 
scarce, the value of forests as a source of timber has diminished (van den Bergh et 
al. 2001). 
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The term multiple use forestry has evolved over time and more recently has come to 
imply sustainable forest management, 
…stewardship and use of forests and forest lands in a way and at a rate 
that maintains their biodiversity, productivity, regeneration capacity, 
vitality…and potential to fulfil now and in the future, relevant ecological, 
economic and social functions… (ISCI, 1996, quoted in Chikumbo et al. 
2001). 
The sense in which it is used here is closer to the concept of ecologically sustainable 
forest management, in which there is an  
…integration of commercial and non-commercial value of forests so that 
the welfare of society (both material and non-material) is improved, whilst 
ensuring that the values of forests, both as a resource for commercial use 
and for conservation, are not lost or degraded for current or future 
generations (Chikumbo et al. 2001). 
6.9.1 Examples of multi-use management 
Mexican Model Forests 
Economic activities of the more temperate Model Forests include industrial timber 
production, mainly for local sawmills, agriculture to supply major urban centres, 
small-scale fishing and hunting, and tourism, which includes selling indigenous crafts, 
and providing local accommodation, food, and tour guide services (Besseau 2003b; 
Besseau 2003c).  In the tropical forests of Calakmul, slash-and-burn agriculture is still 
the primary economic activity, while some harvesting of mahogany and cedar, and 
the production of tree gum also help to sustain local populations (Besseau 2003a).  
All forests promote alternative economic activities such as aquaculture, flower 
production, apiculture, medicinal plant production and mushroom growing and to date 
have been successful in addressing a diverse multiplicity of multi-use challenges in a 
number of ways. 
Community Forest Enterprises, Mexico 
Mexico’s CFEs generally manage for the commercial production of timber, rather 
than primarily for non-timber products.  Some communities are producing finished 
timber products, using industrial processes that may be thought to be inaccessible to 
poor, rural communities.  This demonstrates a capacity for these community forest 
enterprises to compete in international markets, while simultaneously maintaining 
forest productivity, biodiversity, and forest cover (Bray et al. 2003:673).  Antinori 
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(2000 p 1, quoted in Bray et al. 2003:674) claims that such stakeholder-focused 
common-property systems, able to respond to larger market opportunities, is all but 
undocumented outside of the Mexican example. 
In the period before CFEs emerged, almost all profits flowed outside the community, 
to large national or multinational logging corporations.  Since the establishment of 
CFEs, and with a transition from concession logging to community logging, significant 
new employment opportunities have been created and profits from commercial 
timber enterprises have been invested in community assets (Bray et al. 2003). 
Community Forests, England 
Community Forests were located with the objective of creating forested landscapes 
in and around major cities; because of this the sites chosen generally had ‘low levels 
of woodland cover, significant derelict and degraded land, fragmented landscape, 
intrusive development and a range of uses’ (Petheram et al. 2002:90).  These forests 
were to be focused more towards environmental, social and public benefits—work, 
wildlife, recreation and education—rather than on timber production and rural 
employment (Petheram et al. 2002).  Some common objectives include regeneration 
of the environment, establishment of a supply of timber and non-timber forest 
products, creating jobs in new woodland industries, increasing opportunities for sport 
and recreation and protection of areas of high natural or cultural conservation value 
(The Countryside Agency 2003a). The first management plan of the Great North 
Forest published in 1994 includes multi-use components such as nature 
conservation, access, recreation, community involvement, woodland planting, and 
landscape enhancement.  
Community Forestry: Magnifica Comunità di Fiemme, Italy  
Approximately 50,000 cubic metres of timber are extracted from the MCF forests 
each year, to produce sawn wood, windows, furniture, toys, musical instruments, 
crates and palates, mostly manufactured in small workshops, and the community 
boasts the largest and most modern sawmill in Italy.  Other value-added products 
include finger-jointed timber, profile-chipped strips, plywood, solid wood panels and 
other intermediate products (Morandini 1996).  Other segments of this wood based 
industry, which involves a significant proportion of the local population, includes 
harvesting and transport, woodworking and wood trade, as well as employment in 
silvicultural activities such as management plan surveys, planting, thinning, nursery 
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maintenance, road maintenance and improvement, disease prevention and general 
forest maintenance (Morandini 1996).  Densities of the MCF forests are between two 
in three times greater than forests in other parts of Italy, with yields of up to 420 cubic 
metres per ha, and the tallest trees between 45 and 50 metres (Morandini 1996).  
This may be because of the deliberate management by the MCF to improve the yield 
of forests managed for production, but also possibly due to the cautious forest 
practices of many centuries allowing the accumulation of a large volume of timber in 
the forest.  Modern forest management practices are aimed at reducing the stock of 
standing timber, and modifying harvesting to encourage natural regeneration 
(Morandini 1996).  In recent years tourism has played a much larger role in providing 
finances for these forest communities and while the MCF still derives a large 
proportion of its income from its forests, other communities are finding that they can 
attract far greater amounts of income through tourism and non-wood forest products 
(Richter 2001). 
6.10 Adaptive versus prescriptive management 
The best way to ensure that key management objectives are realized is to 
adopt an adaptive management approach that involves regular monitoring 
of key forest attributes and frequent recalculation of the sustainable 
harvest model (James and Norton 2002) 
There is a growing trend around the world towards adaptive approaches to forest 
management.  This has arisen from ‘a sudden shift in public awareness [so that] what 
was once the concern of a minority became the concern of the public at large’ 
(Holling 1978:5).  Such approaches do not assume that the current practices are the 
best practices to maintain the value of a forest, but treat every policy and 
management decision as an experiment, the results of which may change the 
policies and decisions in the future.  Added to this is the integration of ‘environmental 
with economic and social understanding at the very beginning of the design process 
[and in] steps during the design phase and after implementation’ (Holling 1978:1) 
This is particularly important in forestry management since the lifespan of individual 
trees and of forest ecosystems are far longer than the lifespan of most forest 
managers; some trees being harvested in Australia today are actually older than the 
university forestry schools that have determined the most appropriate ways to 
manage those trees.  Over such long time frames, the economic and social 
background within which decisions are made can change dramatically, as can the 
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natural environment.  This is particularly so in the face of possibly dramatic changes 
due to global warming and climate change, and the effects this has on forest 
ecosystems and reserves (Bridgewater 2002). The dearth of direct empirical 
evidence of the effects of management decisions on the long-term sustainability of 
forest landscapes in Australia means that it is illogical not to treat every management 
decision as an experiment.  Norton and May (1994) state that for explicit goals for 
forest biodiversity conservation to be achieved in Australia, major changes to current 
codes of forest practice and significant reductions in logging quotas may be required. 
Ecological monitoring within native forests must be given priority to ensure that 
explicit goals for biodiversity conservation can be tested. 
Stankey et al. (2003) have identified three key ideas in adaptive management:  
• Actions and policies are experiments that yield learning; 
• Risk and uncertainty are opportunities for building understanding; and  
• Adaptive management should produce new understanding via 
feedback from management decisions, incorporate this understanding 
into future actions and create venues for the communication of this 
understanding. 
When dealing with complexity and uncertainty, adaptive management can offer 
important benefits, but there are also barriers between the potential of the approach 
and implementation on-the-ground (Stankey et al. 2003). 
Adaptive ecosystem management is the approach to forest management advocated 
by Chikumbo et al. (2001).  They argue that an adaptive approach is needed 
because of possible rapid and unanticipated ecological and social changes that are 
likely to occur, particularly because of increasing population demands.  Management 
needs to be able to respond to these changes, rather than be locked into a 
prescriptive or proscriptive management regime.  Adaptive management is ‘a 
continuous process based on planning, acting, information gathering, evaluation and 
adjustment’ (Tolle and Czaplewski, 1995, cited in Chikumbo et al. 2001).  A 
prescriptive approach truncates this process to planning and acting only.  Although 
the goal of policies and management may be to sustain forest ecosystems, criteria 
for decisions are still poorly developed and operational decisions are almost 
universally made in the absence of adequate knowledge.  Acting within an adaptive 
management framework allows for the development of appropriate knowledge, and 
accumulation of information regarding the appropriateness or otherwise of current 
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management practices and decisions, including ways in which to take the ‘pulse’ of 
the ecosystem (Chikumbo et al. 2001). 
It is necessary, therefore to ‘close the loop’ between assessment, design and 
implementation as shown in Figure 43 to include monitoring, evaluation and 
adjustment of policies and procedures.  This diagram indicates the limited part of the 
cycle typically used in prescriptive management approaches, and it is used frequently 
in the adaptive management literature.  It illustrates that the adaptive management 
and policy process is not linear, but circular, with an ongoing effort made to refine the 
objectives of the management process.  The literature also abounds in descriptions 
of policy or management failures, where a prescriptive, inflexible approach has been 
undertaken, which precludes the possibility of learning from mistakes or successes 
(except by accident).  
Evaluate 
Monitor Adjust 
Prescriptive  
management boundary 
Implement 
Design 
Assess 
 
Figure 43: Adaptive management cycle 
(Adapted from Siebentritt and Wilkinson 2003) 
Holling (1978:6) states that in traditional approaches to development and policy the 
…fundamental properties…are set very early in the design stage.  If 
problems arise because the original context was too narrow, any 
fundamental redesign is extremely difficult unless there is extraordinary 
pressure.  Confrontation is guaranteed as different groups identify clear 
conflicts with their own interests  
What is being suggested here, then, is an approach that is not prescriptive, but 
flexible and experimental, reflexive of the assumptions underlying each policy, and 
monitoring and reacting to the impacts of every management decision.  This 
observation by Holling is also consistent with the arguments of Hayden (1995), 
particularly when discussing the failure of many policies (see 2.7.2). 
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6.10.1 Challenges of adaptive management 
Implementing adaptive ecosystem management may require a major shift 
in management culture to one that admits uncertainty, encourages risk, 
and accepts that "failures," which can be the most productive form of 
learning, will occur…the challenge remains to institutionalise adaptive 
management to fit local situations without stifling the flexibility and 
creativity necessary to make it work (A. N. Gray 2000). 
This ‘cultural shift’ may be the greatest challenge to the implementation of adaptive 
management in forestry, because the values that define culture are deep seated in 
each individual, and are not readily changed.  However, there are also a number of 
other challenges to the implementation of adaptive management, which if addressed 
may go some way towards addressing this need for cultural change. 
There is a ‘critical need for leadership to assert itself in support of an adaptive 
approach throughout the management and research organizations’ (Stankey et al. 
2003:45).  Without the active and tangible support of those at ‘higher levels’, 
including ‘stable funding, promoting training and career development options, 
facilitating development of organizational competency and capability in adaptive 
management, and encouraging and supporting risk-taking’ (Stankey et al. 2003), the 
potential benefits of adaptive management may be difficult to realize. 
Adaptive management represents a significant change in how work is done, and 
such changes must permeate agency actions.  There is a requirement for changes to 
beliefs, values and behaviours for adaptive management to be successfully 
implemented (Stankey et al. 2003:46).  At its most fundamental, there is a 
requirement that every management action be treated as an experiment, and as 
such, the assumptions underlying every activity must be explored and repercussions 
of every activity investigated.  Learning must become central to management and 
practice, both because ‘knowledge about species and ecosystem responses to 
different management approaches is usually incomplete’ and because it is inevitable 
that there will be changes in the economy, the environment and social desires, (A. N. 
Gray 2000). 
Regulatory agencies must be engaged as active participants in management 
‘experiments’.  In the example of the Pacific Northwest Adaptive Management Area 
(see Stankey et al. 2003) the adaptive management activities were actually curtailed 
by regulatory authorities, particularly when the management ‘experiments’ focused 
on threatened or endangered species.  This was the case even though there was an 
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absence of data as to what course of action was most appropriate for the 
conservation of these species.  Drawing on the same example, institutional 
inflexibility and a culture of risk avoidance in regulatory agencies have both been 
identified as potentially hindering adaptive management (A. N. Gray 2000).  
Adaptive management is particularly important in the absence of hard and fast 
information on the impacts of any particular decision.  There must be ongoing 
monitoring of all impacts of any decision (remembering that staying with the status 
quo is a decision), and an interactive learning environment to incorporate new 
information.  Adaptive management incorporates the precautionary principle (which 
State governments are required to adopt (see Section 2.4.16) and involves 
continuing research and long-term monitoring so that adverse impacts can be 
detected and redressed.  Continued monitoring and assessment means that as areas 
are found to have important biological, cultural, archaeological, geological, 
recreational, and landscape values, they will need to be managed during operations, 
or set aside and protected from harvesting to safeguard those values.  Sutherland 
and Watkinson (2001) add public participation to this when they say that ‘the way that 
we handle ecological uncertainty will be judged by stakeholders on several criteria, 
including trust, transparency, inclusiveness of negotiation and communication that 
embraces civic science within traditional scientific procedures’ (see also Chikumbo et 
al. 2001). 
It is essential that enhanced efforts are made to ‘build and sustain mutual trust 
among key stakeholders’ (Stankey et al. 2003:46), because the adaptive 
management approach involves risk and uncertainty, and requires social approval for 
implementation.  This is perhaps the most challenging aspect of the implementation 
of adaptive management, since it is also trust, or rather, the lack thereof, which lies at 
the heart of wicked problems (King 1993).  There is an imperative to implement a 
transparent approach, which enfranchises disaffected stakeholders as an important 
step towards building trust.  The importance of community involvement should not be 
underestimated (A. N. Gray 2000). 
This also leads to the requirement for a significant investment in learning and 
training, in not only how to manage in an adaptive way, but also how to build 
communicative bridges between stakeholders, and how to communicate in such a 
way as to increase trust among stakeholders.  Sinclair and Smith (1999) identified 
such training as vital to the ongoing success of the Model Forest approach in 
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Canada.  In the ‘less successful’ model forests, managers were required to ‘build 
partnerships’, create consensuses, and ‘generate trust’ among previously non-
communicative stakeholders, but without any training as to how those things are 
done.  If managers and participants already had those skills, they would likely have 
spontaneously created a more communicative and cooperative decision-making 
environment.  It is in contentious settings in particular that adaptive management can 
be most difficult to implement (A. N. Gray 2000), but it is in such settings that most 
attention need to be focused on breaking down the barriers to success, for it is in 
such settings also that the greatest potential of the approach may exist. 
One of the strongest arguments against the use of adaptive management is that ‘in 
its most rigorous sense is still in its infancy...functional social networks that support 
adaptive management may be required before policy and scientific innovations can 
be realized’ (A. N. Gray 2000).  It is difficult at this stage to judge whether adaptive 
management can realize all the things that it promises and whether it can be 
successfully implemented ‘in its most rigorous sense’.  However, a number of 
examples of adaptive management have been presented above, and more are 
presented here to support the argument that adaptive management can be 
successfully implemented. 
6.10.2 Examples of adaptive management 
Canadian Model Forests 
Canada’s Model Forests have implemented adaptive management and public 
participation through the process of identifying and measuring (Bissix and Rees 
2001) indicators for ecological, social and economic factors.  Criteria in the sense 
used here are definitions of what is important about a forest and what values 
stakeholders want to maintain (which is different from the sense used by Hayden 
(Hayden 1995) and in Chapter 5).  Indicators are conditions that are measured to 
assess how well criteria for sustainability are being met by forest management 
practices (Long Beach Model Forest Society 2002b).  Some of these criteria and 
indicators are derived from over-arching international agreements such as the 
Montreal Process, but for the most part, they are synthesised locally, and would not 
be applicable or measurable at a national scale.  Some Model Forests have 
developed quite extensive criteria and indicator sets (see T. Beckley et al. 2002b; T. 
Beckley et al. 2002a; T.M. Beckley and Burkosky 1999), some of which can be 
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accessed by all stakeholders, as well as the general public, via web-enabled 
databases such as SIMFOR, Socio-Economic Indicators for the Model Forest 
Network (see http://fms.nofc.cfs.nrcan.gc.ca:8080/simfor/main.htm). 
The development of such indicators is consistent with the policymaking framework in 
Section 2.7, Phase VI.  The system of model forests has in a sense implicitly 
integrated the institutionalist policymaking framework as an iterative perspective from 
which to pursue adaptive and participatory management.  The development of vision, 
goals, objectives (or criteria) and indicators by the combined stakeholder group 
allows explicit and transparent management and policy development for the 
management area, as well as a degree of ‘community ownership’ of forests.  There is 
an inversely hierarchical relationship between the validity and specificity of these 
elements, shown in Figure 44. 
Specificity 
Indicators 
 
Criteria 
 
Vision 
Principles 
Validity 
 
Figure 44: Inverse relationship between validity and specificity 
(Burger 2000) 
The vision and principles may be held to be valid by a majority of stakeholders, but 
they lack in specific details.  As such, they can be common across different groups of 
stakeholders or different areas, regions or countries.  In the case of Canada’s Model 
Forests, they largely share the same vision and principles, valid across all, but 
lacking in detail.  Criteria and indicators, in contrast, are rich in specifics, but are only 
locally valid, and may not be valid for other forests, other stakeholder groups, or even 
in different parts of the forest. 
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Jiggins and Röling (2002) state ‘Adaptive management is of particular relevance in 
forestry to aid forest managers to accommodate multiple interests’.  Adaptive 
management is an explicit aim of all Canadian Model Forests, with all having 
programs of research investigating a broad range of current and alternative practices.  
These research projects are partnered with ongoing monitoring, and a number of 
projects have led to changes in standard practices as well as increased economic, 
ecological and social returns. 
Community Forest Enterprises, Mexico 
Many CFEs on the Yucatan Peninsula are actively involved in adaptive management, 
which includes producing thorough inventories of actual forest resources on an 
ongoing basis, and modifying logging activities based upon those inventories, rather 
than logging to prescribed quotas.  One ejidos for example reduced its harvest of 
mahogany (a much sought-after rainforest species) from 1000m2 to 310m2 per year 
after conducting a more thorough forest inventory (Snook et al. 2003). 
6.11 Integrated versus allocated land management 
The concept of allocated land management is imbedded in the conservation and 
natural resource policies of many countries, including Australia.  Yet, the only 
advantage of allocative approaches is political expediency (Lindenmayer and 
Franklin 2002).  On almost all other counts, allocated land management is 
disadvantageous, and serves to perpetuate rather than resolve wicked problems. 
The building of partnerships to facilitate integrated land management is not an easy 
task, particularly where there is a history of confrontation and intransigence.  
Traditionally, land allocation, where distinct areas of forest are allocated for specified 
activities only (Lindenmayer and Franklin 2002; see also Bartlett 1999; James and 
Norton 2002) has been used as a means of resolving conflicts, particularly because it 
allows politicians and bureaucrats to move forestry off the political agenda 
(Lindenmayer and Franklin 2002).  Allocation of forests to ‘conservation’ and 
‘production’ has also been preferred over integration of management for multiple-
uses because integrated approaches are challenging to all stakeholders.  However, 
Lindenmayer and Franklin (2002) argue that in the development and implementation 
of policies there is no alternative but to involve all stakeholder groups in the 
collaborative process. 
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Multi-tenure versus single tenure management 
Arguably, no biological system on Earth respects human-imposed tenure boundaries.  
It seems counterintuitive then to limit the management of such systems to single land 
tenure.  That is to say, management of conservation areas, production landscapes 
(forestry and agriculture), private property and public land needs to be integrated.  
That is not to say that a ‘one size fits all approach’ should be adopted.  Nor should 
land managers abandon all decisions to another authority.  Rather, the impacts of 
different management decisions on adjacent areas of land need to be integrated to 
maximise the effectiveness of all those decisions, and so that different managers are 
not working across purposes.  Examples of the synergies that can be achieved 
through integrating management across tenure include: 
• Effectiveness of pest eradication programs undertaken on all 
neighbouring properties simultaneously; 
• The effectiveness of coordinating fire management practices across 
tenures; 
• The collaborative opportunities from the establishment of conservation 
areas across boundaries, such as the Bialowieza National Park 
straddling the border between Poland and Belarus (Agrawal 2002).  
Far-ranging rare fauna can be managed across tenures, and are arguably best 
managed through a large scale cross tenure approach (see Lindenmayer and 
Franklin 2002 Chapter 11).  For example, a pair of Northern Spotted Owls (an 
‘indicator species’ of the health of old-growth forests (Danks 2002)) in the Pacific 
North-West forests of the USA typically uses 730 ha of habitat over a 2600 ha home 
range (A. N. Gray 2000).  A small population may require over 10,000 ha for a home 
range, yet would require direct use of less than a third of that area as habitat. 
Integration and allocation are two contrasting approaches to management that exist 
along a continuum.  At one end are policies which see a forest estate ‘allocated’ to 
either intensively managed (industrial) production forests, or to reserves and 
wilderness areas, while at the other end are policies that incorporate both production 
and conservation goals on significant areas of the forest estate (Lindenmayer and 
Franklin 2002). 
Care is needed not to confuse integrated management with integrated forest 
harvesting.  Integrated management seeks to find a balance between conservation 
and production goals within the same forest landscape.  Integrated forest harvesting 
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is another term for clear-fell or clear-cut forestry, in which essentially all above 
ground biomass is removed from a site, which has significant detrimental impacts 
including: 
• destruction and modification of complex forest landscapes and 
ecosystems; 
• destruction and modification of the natural environmental heterogeneity 
of forest ecosystems; 
• destruction, prevention or hindering of ecological processes that are 
the basis for species persistence and evolution; 
• destruction and modification of the habitat of species; and 
• destruction of individual organisms and significant modification of 
populations and assemblages of species (T.W. Norton and May 1994) 
Allocation-based solutions to the issue of forestry are commonly used and would 
appear to be favoured for a number of reasons: 
• they are politically attractive—they are simpler and easier to 
understand and explain, and appear to provide permanent solutions; 
• they are philosophically satisfying—once land is allocated between 
timber production and conservation goals no further compromises are 
required; 
• they appear to be cheaper and more efficient in achieving goals—they 
are simpler and environmental and long-term costs are externalised; 
• they serve institutional goals and imperatives—well-defined apparently 
permanent outcomes are produced; 
• evidence for the success of integrated approaches is limited; and  
• there is a lack of trust and goodwill between conservationists and the 
timber industry (Lindenmayer and Franklin 2002) 
Allocative approaches are limited, however, and some of the flaws of the approach 
include: 
• critical ecological values are pervasive in the landscape, and cannot be 
confined to reserves—for example, streams and river systems occur 
across the landscape, and need to be protected even when they occur 
in industrial forestry areas (see Figure 52); 
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• reserved forest landscapes require ongoing and active management, 
for example to control exotic organisms, yet are almost universally 
under funded; 
• areas outside of reserves can come under extreme pressure, with 
reserved areas being seen as the maximum area that needs to be 
removed from the production estate, rather than as the minimum area 
required to conserve biodiversity; 
• the total forest area needed for the maintenance of ecosystem 
processes, conservation of biodiversity, or even a timber industry that 
is sustainable in the long-term, is unknown, and allocative approaches 
may severely limit future flexibility 
• it is assumed that intensively managed forests will continue to be 
productive in the longer term, despite limited scientific research and a 
lack of empirical evidence to support this assumption; and  
• Allocative approaches typically ignore economic and social needs of 
indigenous people and local communities, and stakeholders who are 
more powerful achieve their goals at the expense of others 
(Lindenmayer and Franklin 2002). 
Lindenmayer and Franklin (2002) are critical of the approach that seeks to allocate all 
forest areas to either conservation or timber production activities.  They use the term 
matrix management to cover the integrated management of the majority of the forest 
estate for both conservation and production goals, and the balance between 
biodiversity conservation and timber yield is illustrated in Figure 45. 
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Figure 45: Balancing biodiversity conservation and timber yield 
(Lindenmayer and Franklin 2002) 
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To date the predominant approach that has been used in Australia is the allocation 
approach, with the RFA process seen as a prime example.  The RFA process sought 
to allocate land use by structuring negotiations between interest groups (Pressey et 
al. 2002), rather than bringing diverse stakeholders together to manage the forested 
landscape in an integrated fashion.  Although ‘off reserve conservation is not 
necessarily a panacea’ (Pressey et al. 2002:65), it is still important that efforts 
towards realising national and societal conservation goals need to extend beyond 
public land (Pressey et al. 2002).  In a similar vein, it is important to recognise that 
‘percentages of regions under formal protection are not meaningful measures of 
conservation progress’ (Pressey et al. 2002:66).  This can be one of the (not 
necessarily deliberately) deceiving aspects of the allocative approach.  Blank 
statements of the percentage of a particular landscape do not indicate that 
conservation progress has been made.  For example, forty per cent of the area of 
Tasmania is under reserve status.  Advocates of extractive resource industries 
commonly cite this percentage and claim that further reserves are unnecessary.  This 
figure, however, disguises the fact that the vast majority of this area is cold, wet, 
windswept, rugged, remote, and sparsely populated.  Areas of highest biological 
productivity, of greatest biodiversity value, with more ‘pleasant’ climate, and closer to 
human habitation, remain under-represented and vulnerable to clearing, a theme 
common across Australia (Pressey et al. 1996).  It is important to recognise that each 
person is thinking from within their own environmental discourse (see Section 2.3.4) 
or hermeneutic circle; that is, people shape their decisions based on their 
philosophical outlook or beliefs, and this is particularly so in the in the absence of a 
clear understanding of ecosystem dynamics (Holling 1995).  For example, Gray 
(2000) recognises at least three ‘schools of thought’ with regard to determining 
desired ecosystem conditions across landscapes, ‘species-based reserves,’ ‘range of 
natural variation,’ and ‘structure-based management’ (see A. N. Gray 2000).  All 
three approaches have been used in Australia at different levels of government. 
6.11.2 Challenges to multi-tenure, integrated landscape 
management 
Whilst the Model Forest approach in Canada did not require a change of forest 
tenure for its implementation, in British Columbia (BC) the Long Beach Model Forest 
(LBMF) was not as successful in achieving its stated objectives as the other model 
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forests in Canada (see Matthew Gray and Wolfenden 2003).  As a response in part 
to this failure of the LBMF to exemplify unequivocally a new alternative approach to 
collaborative forest management, the Forest Act was amended in 1998 to allow for 
the establishment of community forest agreements in BC.  Establishment of these 
agreements involves a change of land tenure from Crown forestland, and may 
include private land and Indian reserve.  There is a number of Community Forest 
Pilot Agreements (CFPA) in place across BC, ranging in size from 400 to 20,000 ha.  
It is intended that each CFPA will act as a test of the concept, and have been initially 
given a five-year term, although it is planned that if the concept proves successful, 
that communities may be offered community forest agreements of 25-99 years.  The 
CFPAs include a diverse range of structures and business and forest management 
approaches, and it is anticipated that those that show an ability to operate 
successfully will be offered long-term agreements after the five-year pilot period, and 
community forest agreement opportunities will be created.  Until the pilot period is 
completed, additional opportunities for CFPAs will only be made available under 
special circumstances (British Columbia Ministry of Forests 2002; Petheram et al. 
2002). 
6.11.3 Examples of integrated landscape or multi-tenure 
management 
Canadian Model Forests 
The Foothills Model Forest (FMF) has been successful in the integration of 
management of multiple land tenures with somewhat different management 
objectives.  The area of the FMF is shown in Figure 46; this model forest incorporates 
extractive timber areas in the Weldwood Forest Management Agreement (from which 
1.7 million m3 were harvested in 1996), as well as two conservation parks. 
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Figure 46: Location of the Foothills Model Forest 
showing different land tenures incorporated 
 in the model forest (Patriquin et al. 2004) 
This pattern is repeated for other model forests.  Rather than segregating and 
isolating the managers, decisions, and management of each tenure, the 
management of land tenures is integrated. 
6.12 Review of alternative arrangements 
The progression of concepts in Chapter 6 was illustrated in Figure 39.  This diagram 
will now be revisited in Figure 47, where the possible elements of an alternative 
forest policy and management approach are made specific and integrated into the 
institutionalist policymaking framework.  Having defined the requisite ideology for an 
alternative approach, and having established that a holistic, sustainability-focused 
framework is required; the selected case studies examined allowed a series of 
desirable attributes to be developed.  Some of these attributes are consistently 
present in the case studies examined (multi-stakeholder, multi-use, adaptive, 
cooperative and integrated (see Figure 45)), while others may not have a consistent 
state (i.e. the system may be single or multi-tenure, be formed through new 
legislation or within existing statutes, or may be community or government-initiated). 
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Figure 47: Approach to natural resource management 
(Consistent with and integrated into the institutionalist policymaking 
framework) 
Having established this possible framework for an alternative forest policy and 
management approach consistent with institutionalist thinking, it is possible to 
examine the context for the major case study (Phases IV-VI) and to design an 
alternative policy programme both consistent with holistic thinking and suitable to the 
problem context. 
6.13 Alternative governance arrangements in 
southern Tasmania 
As discussed at the beginning of this chapter, having covered in broad terms the 
applicability of a possible set of forest governance system attributes that may evolve 
through the application of the institutionalist policymaking framework, it may be 
reasonable to hypothesise what such a system may look like for the case study of 
southern Tasmania.  The discussion here is not intended to be prescriptive, but 
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illustrative.  Focus is on the forestry-beekeeping sub-sector discussed in detail in 
Chapters 4 and 5.  This is done for purely pragmatic reasons; while it may be 
possible to include other aspects of the Tasmanian case study (for example the 
specialty timber industry (see Graham Green 2003c)), the articulation of the 
governance system incorporating all stakeholders identified in the social fabric matrix 
(Table 31) would be a huge task.  The focus on beekeepers and their interactions 
with other institutions is illustrated in Figure 48. 
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Figure 48 Beekeeping-forestry focused stakeholders 
Solid lines represent the delivery relationships that have already been established 
from the social fabric matrix (see Figure 25 and Table 39) between beekeepers and 
institutions interacting with beekeepers.  This section is focused on the beekeeping-
forestry sub-sector and most importantly on the beekeepers-Forestry Tasmania 
relationship.  Dotted lines indicate the potentially new relationships that are currently 
missing from the Tasmanian system, and that a cooperative management approach 
may generate.  The primary delivery between stakeholders is anticipated to be 
constructive dialogue, which within a discursive group of stakeholders is an important 
delivery.  Having a forum through which beekeepers can communicate with other 
stakeholders means that the perspective and understandings of other stakeholders 
may become known to beekeepers, and most importantly the perspectives of 
beekeepers may become apparent to other stakeholders.  This is particularly so if the 
dialogue between stakeholders is facilitated purposefully to explore and uncover 
these underlying perspectives. 
Given that this section is presented for illustrative purposes only, it is unreasonable to 
articulate the entire system, and most discussion will centre on the beekeepers-
Forestry Tasmania interactions.  Some discussion of the applicability of these 
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examples to the Tasmanian case study has already been presented in Gray and 
Wolfenden (2003) in the context of the Canadian Model Forest programme as a 
possible approach.  The possible application of the attributes discussed in Section 
6.12 will be reviewed below, with a brief treatment for each attribute.  The application 
of these approaches will be further discussed in Section 7.6. 
6.13.1 Multi-stakeholder and cooperative management 
This attribute was discussed in Section 6.8.  In the Tasmanian case study it is 
arguable that the lack of a multi-stakeholder approach has meant the exclusion of 
many stakeholders from decision making processes.  The inclusion of stakeholders 
in a cooperative management system could have benefits for all groups.  Beekeepers 
have repeatedly stated that they support logging, and do not want to see an end to 
logging in the southern forests (Mares 2006b, Hedley Hoskinson, Aug 2002, pers. 
comm.).  What they are opposed to is the destruction of forest coupes rich in 
leatherwood trees (Bevilacqua 2002b).  They have been calling for many years for 
the government to ‘…open up the forest practices system to all stakeholders and 
devise a plan for the development of beekeeping’ (Andrewsartha 2003).  Since the 
1940’s beekeepers have been calling on the government to include them in the forest 
management system (Hoskinson 2003; Mares 2006b).  Under the single agency 
management of state forests by Forestry Tasmania, some 80 per cent of the 
beekeeping areas of the Huon district (see Figure 54 in Appendix E) had by 2003 
been converted to eucalypt regrowth, with neither immature eucalypts nor immature 
leatherwood suitable as a melliferous resource (Andrewsartha 2003).  This forest 
conversion has forced beekeepers to operate in marginal areas (Andrewsartha 
2003), and even those are increasingly under threat (Andrewsartha 2003; Hoskinson 
2003). 
Multi-stakeholder and cooperative management would mean in the first instance that 
all stakeholders need to be brought to the management table in one way or another.  
In the case of the Canadian Model Forests, this is done through partnerships and a 
diverse stakeholder management board (Sinclair and Smith 1999).  Having a joint 
management and planning board for state-owned forests that includes beekeepers 
may mean that there are definite benefits for both forestry and beekeeping.  
Beekeepers need forestry roads to gain access to leatherwood coupes.  
Leatherwood trees are ostensibly not the target of eucalypt logging operations, but 
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‘waste’, typically woodchipped or burnt.  In one forest survey a coupe had 100 
rainforest stems and just eight (very large) eucalypt stems, yet the coupe was still 
clearfelled and burnt (SBA 2004).  Reservation of accessible areas of leatherwood 
means that Forestry Tasmania can generate rental on apiary sites and hive fees on 
an ongoing basis.  Forestry Tasmania has implied that such rents are minimal (see 
Figure 58 in Appendix F) and they are thus ‘subsidising’ beekeeping.  However, it is 
not apparent that Forestry Tasmania has had dialogue with beekeepers on more 
appropriate fees for apiary sites, given that these sites are considered as ‘…a major 
productive asset…’ by beekeeping operators (Roderic A. Gill 1996a:5), and the 
ongoing and vocal protestations of beekeepers regarding destruction of leatherwood 
trees.  The inclusion of beekeepers in management decisions regarding the location 
and extent of forestry operations in or near areas rich in leatherwood could mean 
very small changes to the management of state forests for timber production.  Simple 
solutions such as realigning forest coupe boundaries to exclude leatherwood patches 
could be undertaken if Forestry Tasmanian and beekeepers could sit down together 
and come up with solutions that would benefit both groups.  Forestry Tasmania has 
stated that some 17,000 ha of forest contain leatherwood (see Figure 58 in Appendix 
F), but it only occurs in small patches within the larger forest matrix (Mares 2006b), 
typically in more moist areas beside streams, which under the forest practices code 
are not supposed to be logged (FPB 2000).  The cooperative identification of such 
areas and their consistent reservation as productive and accessible apiary sites 
could mean that the numbers of sites in the Huon district for which apiary fees are 
paid could substantially increase from the 65 currently identified (see Figure 58 in 
Appendix F). 
The RFA process excluded beekeepers in the technocratic land-allocation trade-offs 
between loggers and conservationists (Hickey and Brown 2003).  Current policy 
making in Forestry Tasmania excludes social and environmental considerations 
(Hickey and Brown 2003), which results in economic analyses favouring ‘liquidation’ 
of forest assets (T.L. Green 2000), over more environmentally benign forest uses 
such as beekeeping, which may appear to have a lower economic return in the short 
term.  Direct involvement of beekeepers in public forest decision making would go a 
long way to redress the shortcomings in both state and federal government forest 
policy with regards to non-forestry and non-conservationist forest users, and allow 
them to introduce more open and flexible public participation (A.J. Brown 2001). 
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The most important aspect of this approach is that the underlying values and beliefs, 
that is, people’s mental models, are reflexively challenged.  To date, attempts at 
cooperation between beekeepers and Forestry Tasmania have failed to challenge 
people’s mental models, and because of this have failed to generate any real 
change.  So long as the mental models of both groups remain unchallenged and 
unchanged, no progress in resolving this wicked problem will be made.  The 
approach advocated here for developing cooperative multi-stakeholder management 
is the appearance of a dedicated facilitator familiar with the theoretical constructs 
presented in this thesis, who will work to move discussions past the current barriers, 
challenge the mental models of stakeholders and work to develop learning outcomes 
within these institutions.  This reflexive learning is discussed further in Section 7.5. 
6.13.2 Integrated, multi-tenure management 
Discussion in Section 6.11 focused on the shortcomings of an allocative model for 
both the resolution of forest issues and for conservation of biodiversity, yet the 
Tasmanian RFA is built upon an allocation model (Hickey and Brown 2003; A.J. 
Brown 2001;  cf. Lindenmayer and Franklin 2002).  Hickey and Brown (senior 
scientists with Forestry Tasmania) state that the current allocative approach practised 
in Tasmania does not achieve good outcomes for biodiversity because: 
• current forest practices do not maintain biodiversity 
• catastrophic and incremental disturbances from global change are not 
catered for  
• fragmentation leads to species or gene loss 
• further vegetation loss affects biodiversity 
• forests in protected areas change over time 
• management inside and outside of reserves is not complementary 
• protected areas are of not of sufficient size and disposition to maintain 
all biodiversity  (Hickey and Brown 2003:36) 
These claims are supported by the movement to a higher category of risk (under the 
Threatened Species Protection Act) of one vertebrate, six invertebrate and 20 
vascular plant species between 1996 and 2001 (Hickey and Brown 2003; RPDC 
2002c).  
Similarly, the lack of an integrated approach to forest management is 
disadvantageous for beekeepers, because following the 1997 RFA leatherwood trees 
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have tended to end up either in reserves—typically more than 5 kilometre from 
accessible roads—or in wood-production forests, where they have been and continue 
to be clearfelled and burnt.  One of the possible solutions to this includes the 
simultaneous management across boundaries of melliferous resources on private 
and public land, including state forests and national parks.  Integrating forest and 
conservation activities on these different land tenures opens up the opportunity for 
dramatically improving the amount of leatherwood retained in the landscape.  The 
map included in Figure 58 (in Appendix F) indicates areas of leatherwood in southern 
Tasmania, occurring on state forests, private land and conservation areas.  
Managing mature leatherwood as a melliferous resource across tenure boundaries 
has the potential to expand dramatically the security and accessibility for the 
beekeeping industry, without substantially disadvantaging the activities of Forestry 
Tasmania. 
6.13.3 Adaptive management 
This attribute was discussed in Section 6.10, and is an important attribute of any 
forestry system that seeks to manage in the face of a complex and changing world, 
as discussed in Section 2.3.5, and the uncertainty that such changes bring (see 
Section 2.4.16).  The central concept of this attribute was illustrated in Figure 43, 
namely that management must be a cyclical process in which the monitored 
outcomes of previous management decisions are included in future management 
actions. 
Forestry Tasmania has for many years conducted forestry research aimed at 
improving forest productivity, which apparently means improving timber production.  
They have established the Warra Long-Term Ecological Research site (Hickey et al. 
2001; Neyland 2001), where a number of silvicultural alternatives to CBS harvesting 
are being trialled (Marsden-Smedley and Slijepcevic 2001), and results to date 
mostly indicate that clearfell and burn harvesting is the superior technology based 
upon economic analyses (Hickey and Brown 2003).  While the establishment of this 
facility is highly commendable, there is a vast area of forest clearfelled or selectively 
harvested each year, including large areas of leatherwood, and little or no research 
appears to be undertaken in those areas to establish whether the methods being 
employed there are the most appropriate for that site.  Literature produced by 
Forestry Tasmania researchers seems to indicate a misunderstanding or 
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misapplication of the monitoring phase of adaptive management.  For example, 
Hickey and Brown (2003) state that ‘most monitoring at the coupe scale is 
necessarily concerned with inputs—the compliance with prescriptions…rather than 
outputs such as [short and medium term] retention of biodiversity…’.  Monitoring 
compliance with forestry codes of practice is definitely not the same as adaptive 
management articulated in Section 6.3.  In other Australian States, this monitoring is 
known as ‘regulation’, and such monitoring is typically carried out by a regulating 
agency.  Concerning the logging of melliferous resources, the extent and distribution 
of leatherwood trees in the state forests of southern Tasmania has not been mapped, 
and there appears to be no explicit monitoring of how much leatherwood is being 
removed, nor how much leatherwood is being regenerated.  It seems apparent that 
the adaptive management cycle—that is, treating every forest activity as another 
experiment, and feeding the results of that experiment back into the management 
policies, as shown in Figure 43—is not being utilised in Tasmanian forestry.   
The adoption of adaptive management in the forests of southern Tasmania would 
mean that every logging operation was treated as an experiment, with the methods 
and methodologies themselves open to scrutiny and revision, and ongoing 
management decisions would then need to be soundly based on the publicly 
available information regarding the state of the southern forests.  In particular, explicit 
information regarding leatherwood trees and their accessibility would need to be 
made publicly available and monitored, and decisions regarding such areas regularly 
reassessed, redesigned and re-implemented at an operational scale. 
6.13.4 Multi-use management 
This attribute was discussed in Section 6.9, and multi-use forestry was defined there 
occurring within the same local area, watershed or landscape, and is tied to the 
concept of integrated land management.  The term has been confused in Tasmania 
by being applied to much wider management scales, and as such would be closer to 
allocated land management (see Section 6.11).  The most rigorous scale at which to 
apply the term would be at the scale of the forestry coupe, and it is at this scale that 
many people in southern Tasmania think when they hear the term multiple use 
forestry.  Beekeepers in southern Tasmania have been particularly critical of the 
management of multi-use in the southern forests.  They state that ‘…broad scale 
clearfelling and burning of leatherwood areas show that [state forests have not been 
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managed for multiple uses]’ (see Figure 59, in Appendix F).  If multiple use 
management is to be realised, then areas of mature leatherwood must be regularly 
spared from CBS harvesting, and as discussed in Section 6.13.1, the cooperative 
management of forests to consider the needs of beekeepers could see many small 
stands of mature leatherwood retained in a mosaic landscape, particularly along 
watercourses.  Such cooperation requires an increased understanding of 
perspectives of diverse stakeholders.  In one reported interaction, beekeepers 
complaining about the destruction of leatherwood in streamside reserves were told 
that the Forest Practices Code ‘…doesn’t apply when cable harvesting because of 
engineering constraints’ (SBA 2004), despite the year 2000 code explicitly prohibiting 
damaging this vegetation during cable logging (FPB 2000:50).  Beekeepers have 
stated that if cable logging can not be used without breaking the code, then cable 
logging should not be used (SBA 2004). The implementation of ‘real’ multiuse 
forestry would most likely see the reduced reliance on clearfell and burning, or at 
least a reduction in the scale of clearfell areas to the smaller size of four times 
average tree height (see Hickey and Brown 2003).  It may possibly even see the 
replacement of clearfell and burning by more selective forestry approaches, which 
not only retain leatherwood, but also retain special species timbers, better maintain 
forest structural and biological diversity, and provide for greater recreational use (see 
Pigot 2001). 
6.13.5 New legislation, government initiated 
In the summary of alternative forest management approaches shown in Table 37, 
two attributes additional to those listed above were examined: whether the alternative 
approaches required legislative changes and whether it was government or 
community initiated. 
The establishment of a new forestry approach in southern Tasmania based on the 
beekeeper-forestry sub-sector would not necessarily require the introduction of new 
legislation, nor a particularly pro-active government to establish a system with the 
attributes discussed above.  Indeed, part of the problem in the past that has 
perpetuated the wicked problem of forestry in Tasmania has been an over-
willingness of governments to ‘step-in’ and ‘fix’ problems.  Such an approach treats 
the wicked problem as a ‘tame’ problem, and in so doing has the potential to 
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perpetuate or exacerbate the wicked problem. Such an approach is ‘fundamentally 
irresponsible’ (King 1993). 
However, there has to be a point at which an ‘intervention’ is made to change the 
current system.  As was mentioned in Section 2.7.3, the application of the 
institutionalist policymaking framework in the first instance is predicated upon there 
being a policymaker at the appropriate level who has a desire to tackle a wicked 
problem in a novel way.  For the constrained example that has been examined in this 
Section, beekeepers working cooperatively with Forestry Tasmania in the public 
forests of southern Tasmania could establish all of the management system 
attributes above within current legislative frameworks if senior members of both 
institutions are willing.  Why haven’t they already done so?  Both these groups have 
attempted to work together cooperatively, but impeding this has been the prevailing 
non-alignment of values, beliefs and mental models of these groups, as was 
discussed in Section 6.13.1.  Without facilitation to challenge reflexively the 
underlying mental models of these institutions, further cooperation of the kind 
envisioned in this thesis is unlikely.  Additionally, there are legislative contraints 
placed upon activities of Forestry Tasmania, such as affected by the RFA regarding 
the supply of certain volumes of certain types of timber. 
If the number of stakeholders increases substantially beyond the two examined here, 
such as to the system shown in Figure 48, legislative changes and some degree of 
government initiative would be needed because of the complex legal-political 
frameworks that currently exist and which actively prevent the types of cooperative 
approaches being suggested in this work..  Legislative changes being suggested 
would not be a ‘solution’ to the problem, but would be to remove some of the 
impediments to more cooperative approaches.  At this point the approach would 
have to be expanded to seek the compliance of a small group of empowered policy 
makers who have the will to seek the final resolution of a long-standing controversy, 
which would be facilitated through the institutionalist policymaking framework. 
6.13.6 Facilitation of integrated approach 
It is apparent that deeply embedded behaviour patterns underlie the persistently 
controversial nature of the multiple-use forestry situation in southern Tasmania.   
These behaviour patterns are unlikely to be reconciled through conventional 
negotiation or political processes. The controversies in this system are perpetuated 
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through deeply embedded perceptual differences, or mental models, which in other 
sections of this thesis have been labelled as conflicting paradigms or discourses. 
Institutionalist thinking (as well as other fields such as organisational learning) 
indicates that pathways towards the resolution of such deeply embedded, value-
based differences as those evident within the beekeeping-forest access debate can 
most effectively proceed via the institution of an effective, facilitated, interactive 
learning process.  In this thesis, this process is seen as involving two intertwined 
layers, the first at the policymaking level, where a purposefully facilitated approach is 
used to design overarching policies, and second at the management level, where 
interactions between stakeholders are facilitated to generate ongoing and long-
lasting resolution of operational issues.  Both these levels require a skilful facilitator 
fully familiar with the institutionalist policymaking process and the facilitation of 
learning processes to facilitate purposefully a negotiation process to explore 
reflexively these deeper mental models, value foundations and related cognitive 
differences.  This introspective process need only be explicit to the facilitators and to 
those who institutionally enable the process.  The application of such a technique will 
draw participants into the required cognitive explorations if the process is managed 
for that outcome.  The facilitation process may employ the tools outlined in this 
thesis.  Tools such as the social fabric matrix may be interactively constructed with 
stakeholders as a discussion tool.  Alternatively, or additionally, cognitive maps 
something like the digraphs illustrated throughout this work, or even system 
dynamics models, generated within the multi-stakeholder environment, can be used 
to facilitate dialogue that will break down the barriers in perceptions between 
stakeholders. 
As discussed above, an ‘intervention point’ is required through which to initialise this 
change process.  The most likely route is to seek the compliance of a small group of 
empowered policy makers who have the will see the final resolution of a long-
standing controversy.  These empowered policymakers would act as ‘leverage 
points’ within the system, and would be creatively selected.  Based on a thorough 
understanding of the institutionalist policymaking framework, the intentional 
initialisation of system-wide cognitive change—negotiated by a skilful facilitator 
trained in theoretical perspectives such as those presented in this thesis—is likely to 
constitute the most important critical success factor of all in the resolution of the 
wicked problem of forestry in southern Tasmania.   
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6.13.7 Summary 
This brief and necessarily partial illustration of the possible application of an 
alternative approach to forest management in southern Tasmania has demonstrated 
for the beekeeping-forestry sub-sector at least that despite a range of complex issues 
significant room for progression towards more socially, ecologically and economically 
sustainable practices exists.  This progression towards sustainability may be 
achieved through implementation of multi-stakeholder, cooperative, multi-use, 
adaptive and integrated landscape management.  The application of such a forestry 
system will be further discussed in Sections 7.5 and 7.6.  It is important to recognise 
that the implementation of such a system requires thoughtful and carefully directed 
facilitation to ensure that the instituitionalist policymaking framework is appropriately 
applied. 
6.14 Chapter review 
The aims of this chapter were: 
• To explore several theoretical areas pertinent to forestry management and 
consistent with the perspectives of the institutionalist policymaking framework; 
• To illustrate what an alternative policy for forest management that may deliver 
better outcomes for multi-criteria sustainability than some current approaches 
may look like if it was to be developed through the transdisciplinary 
methodology articulated in Chapters 1-5; 
• To examine a sample set of alternate institutional approaches to natural 
resource policy and management, based upon a selection of international and 
Australian case studies;  
• To identify common factors of a sample set of alternative forestry approaches 
that appear to be consistent with the perspectives of the institutionalist 
policymaking framework as a possible implementation of sustainable multiple 
use forestry; and 
• To examine a hypothetical application of this set of attributes to the southern 
Tasmanian case study focussed on the forestry-beekeeping sub-sector. 
A series of alternative approaches to forest policy and management were explored 
including adaptive management (Section 6.3), collaborative management (Section 
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6.4) as well as a range of alternative regulatory instruments (Section 6.5).  The 
attributes of alternative forestry systems were explored in Section 6.6.  It is 
recommended that management systems need to be adaptive, collaborative and 
participative, and a series of case studies of such systems were presented in Section 
6.7, with a summary of the case studies provided in Section 6.7.1.  The following 
sections then articulated the way these system attributes have been implemented in 
the example forestry systems.  These attributes included multi-stakeholder 
approaches in Section 6.8, multi-use approaches in Section 6.9, adaptive 
approaches in Section 6.10, and integrated land management in Section 6.11.  
Section 6.12 presented a review of these attributes and the forestry arrangements; 
the relationship between the institutionalist policymaking framework and the 
management system attributes presented in this chapter were diagrammatically 
presented in Figure 47.  An attempt was then made to apply these attributes 
hypothetically to the southern Tasmania case study in Section 6.13, focused on the 
beekeeper-forestry sub-sector. 
This chapter has contributed to the overall project aim of this thesis by presenting, for 
illustrative purposes only, what a likely set of new institutional arrangements—
developed through the discursive and transdisciplinary application of the 
institutionalist policymaking framework and consistent with the criteria of being 
constructionist, pragmatic and communitarian—might look like.  It was also stated 
herein that the critical success of the approach is the catalysis of learning processes 
through the actions of a dedicated facilitator (or facilitators) thoroughly familiar with 
the institutionalist policymaking framework.  These findings contribute directly 
towards the stated thesis aim of articulating a methodology for the design of 
organisational structures by articulating a possible set of most likely policy and 
management arrangements that may possibly be implemented in Tasmania, and 
critical factors for their initiation. 
The following chapters will proceed to further the aims of this thesis, covering the 
following areas: 
Chapter 7 will articulate a synthesised methodology for the development of holistic 
forest policy and management systems, based upon the institutionalist policymaking 
framework. 
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Chapter 8 will present a review of thesis objectives and how they have been met; 
discuss the implications of this study, and the possible future research work that may 
continue from this study.
  
Chapter 7 
Holistic Forest Policy 
Sustainability is not a set endpoint but …an overall direction [reflecting] an 
evolution in societal perspectives and scientific knowledge (Lindenmayer 
and Franklin 2003:vii) 
7.1 Aims for this chapter  
The aims for this chapter are: 
• To articulate a synthesis of institutional economics and ecological 
economics through the institutionalist policymaking framework; 
• To assess the appropriateness of the institutionalist policymaking 
framework as an instrument through which to address the wicked 
problems of forestry; 
• To articulate a possible alternative approach to forestry that is 
consistent with the institutionalist policymaking framework and its 
epistemological underpinnings; and 
• To evaluate the appropriateness of this hypothetic alternative approach 
to forestry for sustaining of ecological, social and economic values in 
southern Tasmania. 
7.2 Introduction  
In Chapter 1 two questions were asked; is it possible to:  
1. Develop a policymaking framework that addresses and underpins resolution 
of historically unresolvable dimensions of the wicked problem of forestry? 
2. Develop management approaches that will deliver better triple bottom line 
(TBL) sustainability outcomes than systems that are currently in operation in 
southern Tasmania? 
Throughout this thesis, these two questions have been reiterated implicitly in the 
development of the conceptual and applied aims that were articulated in Section 1.3 
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and addressed at the beginning of each chapter.  In addressing the aims of this 
chapter, these questions will be answered. 
This thesis has been following the structure of the institutionalist policymaking 
framework, as shown in Figure 49, a diagram that by now should be familiar to the 
reader.  Consistent with this diagram, this chapter will be focused on the 
institutionalist policymaking framework itself (described in Section 2.7.1), the 
particular sections of that framework that have been addressed throughout this 
thesis, and the integration of ideas presented herein.  Descriptions of all elements 
are in Section 2.7.1.  Not all phases and levels of the institutionalist policymaking 
framework have been demonstrated in this thesis; those that have been discussed or 
demonstrated are circled in Figure 49.  The full development of the institutionalist 
policymaking framework for a case study such as the one presented and analysed in 
Chapters 3-6 is far beyond the scope of this thesis, or any single researcher.  
Hayden (1993b), in developing the institutionalist policymaking framework stated that 
‘institutionalists need to fill the 30 boxes in [the framework] with tools and integrate 
them in a complete policymaking process.  No one scholar, or policymaker, can be 
an expert in all the areas; each box is an area of study and expertise’. 
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Figure 49: Position of Chapter 7 relative to thesis and institutionalist 
policymaking framework 
In Section 7.3 a synthesis of institutional economics and ecological economics via 
the institutionalist policymaking framework will be articulated. In Section 7.4 the use 
of the institutionalist policymaking framework in the resolution of wicked problems will 
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be addressed.  An alternative approach to forestry that it is envisioned the application 
of the institutionalist policymaking framework may create will be articulated in Section 
7.5, including detailed arguments regarding a new environmental paradigm (Section 
7.5.1) and the epistemological underpinnings of such a system (Section 7.5.2).  The 
possible attributes of this approach will then be articulated (Section 7.5.3), based 
largely upon the theories of natural resource management and case studies in 
alternative management approaches examined in Chapter 6.  The application of the 
institutionalist policymaking framework in a real-world situation has not been carried 
out in this study.  However, it is still reasonable to discuss a possible alternative 
system as an illustration of the sort of system that may be the result of the application 
of the policy development methodology articulated in this thesis in the context of the 
case study presented for southern Tasmania (Section 7.6). 
7.3 Integration of IE and EE 
Institutionalist policymaking is a vehicle through which the reflexive and iterative 
integration of institutionalist economics (IE) and ecological economics (EE) can be 
accomplished.  This integration of IE and EE has been argued for by Radzicki 
(2003b) and this framework facilitates this integration.  Many aspects of IE and EE 
were compared throughout Section 2.4, 2.6, and 2.7, as well as in various other parts 
of this thesis, and some of these similarities are summarised in Figure 50.  As stated 
in Section 2.4 EE is a methodologically pluralistic approach.  This approach has also 
been demonstrated as appropriate for addressing wicked problems, as was argued in 
Sections 2.2, 2.3 and 2.4.  Institutionalist policymaking (Hayden 1993b; 1995) as a 
methodology can be pragmatically selected from an EE perspective as an 
appropriate methodological approach for policymaking as a framework within which 
policy can be made in an institutionalist (i.e. a holistic) way.  This framework 
articulates many steps (detailed in Section 2.7.1) in a complicated process that for 
most policymakers is implicit.  As an implicit process, many policymakers are 
unaware of the underlying assumptions and perspectives they bring to the process.  
Having identified in Section 2.2 that an epistemologically reflexive, constructionist 
approach is appropriate for dealing with the issue of forestry, the institutionalist 
policymaking framework can be used as an appropriate approach to implement that 
constructionist reflexivity.  In applying the methodology of the institutionalist 
policymaking framework, the policymaker is given an opportunity to articulate 
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explicitly their epistemological position (Figure 50, box 1).  The importance of this 
phase cannot be reiterated strongly enough.  It forms a large part of the discussion in 
this thesis because it underpins all subsequent thinking and theories with regard to 
policymaking and decision-making, and all analyses begin with epistemology, either 
implicitly or explicitly.  The importance of a constructionist approach from the point of 
view of developing the best approach to policymaking is also important.  Totally 
objectivist or subjectivist epistemologies may result either in the illusion that reality 
can be directly accessed by humans as totally objective observers (when in fact we 
are simply objectifying subjective truths), or in radical subjectivism and solipsism 
(Hayles 1991, 1995, 1996, cited in Binkley 1998) (see also Section 2.2). 
No claim is made in this work that the institutionalist policymaking framework is the 
only way that policy may be developed.  Indeed, Sabatier (1999:8) articulates seven 
policymaking frameworks that he feels meet the general definition of policymaking 
frameworks.  These include: 
 The Stages Heuristic (a historically common policy approach, with distinct 
stages of agenda setting, policy formulation and legitimation, implementation, and 
evaluation); 
 Institutional Rational Choice; 
 Multi-streams framework; 
 Punctuated equilibrium framework; 
 Advocacy coalition framework; 
 Policy diffusion framework; and 
 The ‘Funnel of Causality’ framework 
Sabatier (1999) chose these as contending policy approaches on the basis that they: 
1. Meet the criteria of a scientific theory;  
2. Have been the subject of recent conceptual development or testing; 
3. Seek to explain the policy process; and 
4. Seek to address ‘Conflicting values and interests, information flows, 
institutional arrangements and variation in the socioeconomic environment’ 
(Sabatier 1999:8). 
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Sabetier called the introductory Chapter of his book ‘The need for better theories’.  It 
is arguable however that these criteria are not necessarily valid for the determination 
of what constitutes better theories, particularly criterion 1., and indeed, Sabatier 
admits that The Stages Heuristic doesn’t meet these criteria, and that theories he has 
chosen to exclude warrant further examination.  It appears that he has totally 
overlooked the work of Hayden.  It is argued and demonstrated in this thesis that the 
institutionalist policymaking framework is an appropriate policymaking framework, 
and definitely meets three of these four criteria.  There appears no inherently obvious 
reason why an explicitly constructionist approach would need to meet the 
requirements of a scientific theory (i.e. an objectivist epistemology). 
Sabatier states that  "Given the staggering complexity of the policy process, the 
analyst must find some way of simplifying the situation in order to have any chance of 
understanding it.  One simply cannot look for, and see, everything." (1999:4).  Given 
this important attribute of any policymaking methodology, the SFM and institutionalist 
policymaking framework provide a significant advantage in the attempt to 
systematically unravel the complexity of the policy process.  They do this through the 
unpicking of the real-world policy situation via the explicit articulation of relationships 
within the SFM, as well as through an explicitly transdisciplinary and pragmatic 
policymaking approach. 
An instrumental or pragmatic approach to policymaking (Figure 50, box 2) is the 
approach that both IE and EE recommend as most appropriate, since they are 
problem-focused approaches (remembering not to confuse ‘instrumental’ and 
‘pragmatic’ terms with ‘instrumental rationalist’ or ‘Pragmatist’, which are starkly 
different in their meaning; see Section 2.2 (and Honderich 1995)).   
Phase III of the institutionalist policymaking framework (Figure 50, box 3) involves 
reflection on and articulation of the ideology of the policymaker.  All policymakers 
have underlying ideologies informing their decisions, because they are humans with 
underlying cultural values and societal beliefs (see Section 2.7 (and Hayden 1995)).  
The underlying ideology seen as essential by Hayden (1993b) is one that treats the 
world as a complex place displaying emergent properties; in relation to human 
affairs, Hayden uses the word Communitarian, meaning that human society is not a 
collection of unrelated parts, but displays complex, emergent behaviour.   This 
perspective is consistent with the perspective of EE, in which complexity is seen as 
an important contributor to both natural and social systems (see Section 2.3.5, 2.4.6 
Chapter 7: Holistic Forest Policy 
Page 266 
and 2.4.8).  It is not possible to reduce systems to simple money flows (see Figure 2) 
but flows of environmental and social capital must be included as well (see Figure 3), 
and the economic system is only part of much larger socio-ecological system (see 
Figure 4).  It is arguable that wicked problems often arise when this fact is not 
foremost in the minds of policymakers: 
When economists insist on the use of money flows as the dominant 
concern, it assists in the conversion of our system from one in which 
government is the dominant governing institution to one in which 
corporations become dominant (Hayden 2003:247) 
Citizens within a democracy (largely) expect (rightly) that their elected government 
should be the dominant governing institution.  When the situation that Hayden 
alludes to above occurs, it disenfranchises those citizens, and may lead to the 
development or exacerbation of wicked problems, as communitarian ideas are 
abandoned, to be replaced by attempts to maximize ‘net present value’ (see Section 
2.6.1 (and Elkington 2001)). 
The phase of problem definition is defined from the perspective of wicked problems 
(Figure 50, box 4).  Important in the definition of wicked problems is the EE concept 
of optimal scale (see Section 2.4.1).  As discussed in Section 2.3, wicked problems 
often consist of nested problems, or problems within problems, and to effectively deal 
with such problems they must be addressed at the highest level possible, which 
institutionally often means State (see Section 3.5) or Federal governments (see 
Section 3.4).  Beyond these national institutions lie international institutions (see 
Section 3.3), and it may be that these higher levels may need to be addressed, 
including their beliefs, values and epistemologies.  At whichever higher level is most 
appropriate, addressing an institution without addressing the underlying beliefs, and 
the cultural values and epistemologies that form those beliefs may be a fruitless 
exercise. 
Once again, the approach of IE and EE converges within the institutionalist 
policymaking framework in the contextualisation of problems (Figure 50, box 5).  Both 
argue the need to make policy within the context of concrete and specific cases (see 
Section 2.4.9).  A variety of techniques may be used at this phase (again a 
convergence of IE and EE in their methodologically pluralistic approaches); the 
method recommended by Hayden (1993b) is the SFM, which was demonstrated in 
Chapter 5. 
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Measurement of the system under investigation (Figure 50, box 6) may incorporate a 
number of methods from a number of fields, such as economics, ecology, botany, 
zoology, geology, anthropology, sociology, criminology, ethnography, statistics and 
so on.  The integration of these techniques within the institutionalist policymaking 
framework make it a transdisciplinary approach, one which unifies these diverse 
fields that are able to deliver value insights into the important variable of the case 
study.  Ecological economics stresses the importance of social and biological 
indicators for the assessment of system performance (see Section 2.4.10) rather 
than just the use of monetary indicators.  Concurrent with this concern for social and 
biological indicators is the need for analyses to evaluate multiple variables (see 
Section 2.4.11).  The development of a complete set of indicators is a time 
consuming task, and it was not feasible to undertake within this study; however, 
some discussion of this approach has been made in Section 6.10.2, and it will be 
further discussed in Section 7.6. 
The design of alternative programs is an important phase of the institutionalist 
policymaking framework (Figure 50, box 7), and the design of an alternative forestry 
program has been addressed in Chapter 6.  Both the institutionalist policymaking 
framework and EE agree that the creation of models that allow these alternative 
programs to be tested is an important component of the processes of the framework 
(see Section 2.4.12).  The SFM has been presented in Chapter 5 as an analytical 
approach that allows such an analysis.  Another applicable methodology is the use of 
System Dynamics to model the behaviour of these policy alternatives (see Section 
2.5 and 2.7.1).  A full SD model was not developed for this study because such a 
task is not central to the overarching concepts delivered herein as applicable for 
addressing wicked problems.  That is to say, the SD modelling is a methodology that 
is relevant and useful for implementing the institutionalist policymaking framework but 
is not the only methodology that may be suitable for such a task.  Further, the 
development of an SD model needs to be undertaken by the researchers and 
stakeholders who are actually involved in the implementation of the framework in the 
actual development of alternative policy and management approaches.  Any SD 
model presented herein would simply be illustrative of the possible usefulness of 
such an approach in the context of the institutionalist policymaking framework; that is 
what has been presented in Appendix G.  The portions of the example model that are 
presented therein include a ‘control panel’ presented in Figure 60 and the sector 
structure in Figure 64, along with some discussion of the use of SD modelling.  It has 
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been argued that SD should be integrated with IE (Roderic A. Gill 1993; 1996b; 
Radzicki 2003a) and with EE (Wolfenden 1999).  The use of SD within the 
institutionalist policymaking framework allows the integration of all three, EE, IE and 
SD. 
The implementation stages of the institutionalist policymaking framework, which have 
not been explicitly addressed in this thesis, are shown in Figure 50, box 8.  As 
suggested by this diagram, and in Section 2.7.1, the real-world implementation of 
policies can involve a broad range of approaches and methodologies, as long as 
these are consistent with phases I-III of the institutionalist policymaking framework, 
namely, utilizing holism, instrumentally focused and reflecting a constructionist 
epistemology, and built upon a participatory, democratic system.  Such systems have 
been discussed by other researchers in this area (for example, Wolfenden 1999; 
Meppem 1999; 2000; Smith 2003).  There is a potential cornucopia of research 
focussed around phases VIII-X of the institutionalist policymaking framework, but 
they have not been explored in this thesis. 
 
  
 
Figure 50: Synthesis of EE, IE and SD within the institutionalist policymaking framework 
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Summary 
The demonstration of the use of the institutionalist policymaking framework was 
presented in Chapters 2-6, with the structure of the thesis roughly reflecting the 
structure of the framework.  These chapters demonstrated the use of the framework, 
both as a platform for policy research and policymaking and for the integration of 
perspectives from IE and EE. 
Not all phases and levels of the institutionalist policymaking framework have been 
demonstrated in this thesis.  Areas that have been examined are circled in Figure 49.  
The full development of the institutionalist policymaking framework for a case study 
such as the one presented and analysed in Chapters 3-6 is far beyond the scope of 
this thesis, or any single researcher.  Hayden (1993b), in developing the 
institutionalist policymaking framework stated that ‘institutionalists need to fill the 30 
boxes in [the framework] with tools and integrate them in a complete policymaking 
process.  No one scholar, or policymaker, can be an expert in all the areas; each box 
is an area of study and expertise’.  It is thus appropriate that it should act as a vehicle 
for the integration of perspectives from IE and EE; the framework is itself a 
transdisciplinary approach to policymaking. 
7.4 Wicked problems and the institutionalist 
policymaking framework 
The concept of wicked problems has been a common thread throughout this thesis.  
The concept was introduced in Section 1.2.4, the theory behind the concept was 
discussed in Section 2.3, the applicability of the term in describing the situation in 
southern Tasmania was argued in Section 4.2.3, and a number of forest 
management approaches that may help to address wicked problems were presented 
in Section 6.4 and 6.8.  The strength of the institutionalist policymaking framework in 
the resolution of wicked problems is its usefulness as a transdisciplinary framework 
through which epistemologies, theoretical perspectives, methodologies and methods 
suitable for addressing the elements of wicked problems may be integrated into a 
novel and system specific approach that will allow the resolution of wicked problems. 
The application of the institutionalist policymaking framework is predicated, of course, 
upon there being a policymaker at the appropriate level who has a desire to tackle a 
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wicked problem such as that in Tasmania in a novel way.  This may come, for 
example, from someone with a strong latent commitment to holistic, reflexive 
policymaking who has come into a position where that commitment may be realised; 
alternatively, a long-term policymaker may simply see the institutionalist policymaking 
framework as an opportunity to ‘try something different’.  It is in a situation such as 
this that the institutionalist policymaking framework may be an appropriate tool for 
allowing policymakers at, say, the State and Federal government level to, if they so 
choose, develop policy in a holistic and reflexive way, and in the process resolve the 
wicked problem they have been trying to address. 
In Chapter 2 a number of features were identified that may be thought of as 
contributing to wicked problems.  These included conflicting paradigms (Section 
2.3.1), regulation and regulatory capture (Section 2.3.2 and 2.3.3), environmental 
discourses (Section 2.3.4), and complexity and chaos (Section 2.3.5).  The 
institutionalist policymaking framework can be used as an approach that specifically 
and systematically addresses these issues, and in doing so allows for the resolution 
of specific wicked problems, such as the case study of forestry in Southern 
Tasmania. 
7.4.1 Conflicting Paradigms and Discourses 
One of the most important insights that the institutionalist policymaking framework 
brings to conflicts between paradigms is a reflexive, constructionist epistemology.  
Such an approach recognizes that there are different ways of knowing, and that 
these different ways of knowing are held by people who may be said to operate 
within different paradigms.  Two conflicting paradigms that have informed much of 
the discussion in this thesis are shown in Table 1, the ‘dominant’ and ‘new’ natural 
resource paradigms.  Through the institutionalist policymaking framework, and in 
particular the contextualisation of the wicked problem itself, the impact of conflicting 
paradigms may be deconstructed.  Such deconstruction has been seen by Dryzek 
(1997) (see also Section 2.3.4) as vital to the breaking down of the barriers between 
people holding divergent paradigms or discourses.  The systematic uncovering of 
these divergent views is possible through the SFM, which is a central plank of the 
institutionalist policymaking framework; these divergent paradigms may be made 
explicit, as demonstrated in the construction of detailed digraphs in Section 5.3.4.  
Having systematically deconstructed these relationships, it is possible then to 
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develop systems which work to break down the barriers between these discourses 
and paradigms, to expand the ‘hermeneutic circles’ of those involved in the wicked 
problems and to allow for the fusions of horizons necessary for wicked problem 
participants to come to terms with and resolve their issues.  This was introduced in 
Section 2.2, and will be discussed further in Section 7.5.2. 
7.4.2 Regulation 
The implementation of different types of regulatory instruments or approaches carries 
with it underlying, embedded epistemologies, as discussed in Sections 2.3.2 and 6.5.  
The use of the institutionalist policymaking framework allows the modality of 
regulation being used in a particular setting to be assessed within the whole system 
context, and particularly using the SFM, as shown in Section 5.3.4 for regulatory 
capture.  The mode of regulation implemented in a natural resource management 
situation can have dramatic effects on the attitudes of stakeholders.  The case of 
forestry in Tasmania, the self-regulation model adopted by the State government and 
industry has been criticised by a significant proportion of commentators, and 
following the revelations of ‘whistleblowers’ such as Bill Manning (see Fyfe and 
Darby 2004; Altmann 2003g; Bevilacqua 2003c; 2003d; Castles 2003; de Blas 
2004b; Dodd 2003c; Flanagan 2003).  Regulation can have a two-fold effect: it can 
reflect and reinforce an epistemological position that exacerbates the underlying 
drivers of the wicked problem, namely objectivism and instrumental rationalism, and it 
can generate mistrust through regulatory capture, where communitarian needs are 
subjugated to the desires of the industry supposedly being regulated (see Section 
2.4.3).  Alternative approaches to regulation were examined in Section 6.5, and how 
they may be implemented in a new policy framework to resolve wicked problems is 
discussed in 7.6.1. 
7.4.3 Complexity 
Complexity, chaos and uncertainty play a key role in the creation and perpetuation of 
wicked problems, as discussed in Section 2.3.5.  Complexity in the context of this 
thesis applies to natural systems, to social and institutional structures and to 
economic futures, for which policy must be formulated on how management 
decisions are made.  The concept of the precautionary principle was introduced in 
Section 2.4.16 as an approach that may help to ameliorate some of the effects of 
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unexpected futures, in a world where entropy means that the effects of many policy 
and management decisions are irreversible (see Section 2.4.15), and the negative 
impacts of those decisions are felt far more keenly than their positive aspects (‘good 
things satiate, bad things escalate’, see Figure 5, Section 2.4.13).  The institutionalist 
policymaking framework manages to address complexity in a number of ways.  
Primarily it reinforces the realisation that holistic real-world systems are almost 
universally complex, and cannot be understood through a reductionist approach.  
Each system must be addressed in context, not through simplified, abstract models. 
7.4.4 Summary 
In addressing these key contributors to wicked problems, the institutionalist 
policymaking framework is an appropriate tool for resolving wicked problems.  
Particularly because it can act to facilitate the transdisciplinary, reflexive approach 
needed to come to terms adequately with wicked problems. 
7.5 An alternative approach to forestry 
Having established the institutionalist policymaking framework as a robust vehicle for 
the synthesis of IE and EE perspectives (Section 7.3) and as an appropriate, 
transdisciplinary framework through which to address wicked problems (Section 7.4), 
it is apposite to use the perspectives which it has brought to bear to articulate an 
alternative approach to forestry that it is imagined may emerge through the 
application of the framework and that will itself continue to contribute to the resolution 
of wicked problems.  This approach will now be articulated through discussion of 
environmental paradigms (Section 7.5.1), the epistemological underpinnings of this 
alternative approach (Section 7.5.2) and a set of possible system attributes (Section 
7.5.3). 
7.5.1 A new environmental paradigm 
The existence in the Western World of a new environmental paradigm was identified 
as early as 1978 (The "new environmental paradigm", Dunlap and van Liere), and 
this new paradigm is articulated with respect to natural resource management by 
Shindler and Cramer (1999), as shown in Table 1.  It can be argued that the 
dominant natural resource paradigm is increasingly becoming a paradigm in crisis 
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(see Kuhn 1970), because of the unresolvable conflicts it continues to generate (see 
Lewicki et al. 2003), and its ongoing inability to resolve these conflicts.  This 
dominant natural resource paradigm contributes to wicked problems in forestry.  Part 
of the tension in the ongoing forestry disputes around the world can be said to lie in 
the movement of the community from the old paradigm to the new paradigm, and the 
failure of the management and policymaking institutions to follow that movement.  
Community expectations have changed over the last fifty years, and changed 
dramatically over the past thirty years, but it appears that the approach used to meet 
community expectations have not.  A change in the underlying policy and 
management approach is needed 
There has been a growing movement in forest management towards a new paradigm 
(see Dunlap and van Liere 1978; Greg Brown and Harris 1992; Shindler and Cramer 
1999); away from government-based single agency, prescriptive ‘command-and-
control’ arrangements, towards more multi-stakeholder, community-based adaptive 
and cooperative management (Bellinger and Gale 2004).  Petheram et al. (2002) 
describe what they see as some of the drivers and repercussions of change in forest 
management.  These include: 
• Downsizing of bureaucracies; 
• Decentralization of rural-issue decision making; 
• Devolution of responsibilities on either democratic or economic 
grounds; 
• Explicit objectives of conservation rather than maximising timber 
production;  
• Increased recognition of rights of indigenous people and local 
communities; 
• Pressure from environmental organizations; 
• Perceived mismanagement of forests by government agencies; and  
• Local forest groups seeking more direct roles in forest decisions, to 
combat the growing influence of city-based environmental 
organizations. 
Systems that aim to produce these types of personal, cultural and societal shifts are 
the type of systems that may need to be implemented for forestry.  Such systems are 
most likely to resolve ongoing disputes, by addressing the roots of those disputes. 
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7.5.2 Epistemological underpinnings 
Such an approach may seem to some as overly complicated; however, wicked 
problems require solutions that adequately address this complexity, and those 
solutions may need to be complicated.  For example, if multiple stakeholders are 
involved in causing the conflict, multiple stakeholders may be required to resolve the 
conflict.  
If the recognition and adoption of practices that incorporate this new paradigm are 
required for forestry, the transition cannot be made using a small increment 
approach, because: 
…transition from a paradigm in crisis to a new one...is far from a 
cumulative process, one achieved by articulation or extension of the old 
paradigm.  Rather it is a reconstruction of the field from new fundamentals, 
a reconstruction that changes some of the field's most elementary 
theoretical generalizations as well as many of its paradigm methods and 
applications (Kuhn 1970:84-85)  
What is required for the transition from this old paradigm to the new paradigm is a 
change from a positivist (see Table 2), reductionist approach to forestry policy 
administration and management, which objectifies and treats all problems as tame 
problems (Rittel and Webber 1973) to a holistic approach which recognises not only 
that all the various elements of the problem must be addressed simultaneously, since 
they are all interconnected and interdependent, but also that an epistemologically 
constructionist and reflexive approach is needed.  In addition, to be effectively 
addressed, these problems must be addressed at the highest level possible, which in 
the Australian case is the State and Federal Governments.  (It may be argued that 
forestry issues in Australia are a subset of a global phenomenon (see for example 
Buckman 2004; Clark 2001; Commission on Global Governance 1995; Daly 1993; 
Daly 1998); however, the development of such an argument must be left to another 
study). 
State and Federal governments should not intervene directly to implement their own 
‘solutions’ to problems in forestry, even though it may appear that their electorates 
are calling for such simple solutions.  As stated in Section 2.3, people often turn to 
those who offer reassuring but simplistic answers when they feel threatened or 
insecure (King 1993).  However, substantive and lasting solutions to wicked 
problems need to be formed endogenously, that is, from within the system.  The 
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formulation of such solutions often requires the relinquishing of traditional authority 
and forms of control (King 1993). 
Top and middle managers have in the past implemented ‘technocratic’ and 
‘objectivist’ solutions, but these ‘solutions’ have themselves become contributors to 
wicked problems.  The Tasmanian RFA process can be said to be an example of 
this; it has not been successful as a tool for resolving forest conflicts.  Neither the 
1997 Tasmanian RFA (see Section 3.4.1) nor the 2005 TCFA (see Section 4.2.1) 
resolved the underlying issues that have perpetuated the wicked problem in 
Tasmania—the conflicting paradigms, issues with regulation, divergent 
environmental discourses, and complexity and uncertainty.  Rather, the fundamental 
problem of these governments themselves must first be addressed, namely a lack of 
holistic, sustainability-focused systems thinking, essential in the application of an 
integrated and holistic approach to policymaking.  If this underlying issue can be 
addressed, and a culture of holistic, system based, sustainability-focused decision-
making can be inculcated in State and Federal governments, many of the issues of 
forestry may come closer to being resolved; the problem situation for forestry would 
be quite different if these institutions reconstructed their thinking from new 
fundamentals.  The institutionalist policymaking framework presented in this thesis 
can be seen as a vehicle for the facilitated expansion of objectivist mindsets in the 
creation of policy and management alternatives, and the synthesis of novel solutions 
from within the system. 
The superiority of solutions generated from within the system over those that are 
imposed from outside the system can be exemplified by regulation, which was 
identified in Section 2.3.2 as being a contributing component of wicked problems.  
Two types of regulation in particular were identified therein as contributing to wicked 
problems, namely command-and-control regulation and self-regulation.  Underlying 
those approaches is a common epistemology, which in Section 2.2 was called 
objectivism; that is, that there is a truth and systems can be directed towards it.  This 
truth is objectified in the selection of targets and the processes used to achieve them, 
with the main difference between command-and-control and self-regulation being 
whether those objectified truths are assessed by an external or internal agent.  Such 
a perspective creates linear thinking, rather than complex or systems thinking, and is 
a perspective that assumes away feedback.  In contrast, the alternative regulatory 
instruments that were presented in Section 6.5 are underpinned by a different 
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epistemology, one that following the schema in Section 2.2 might be called 
constructionism.  Such instruments may be seen as acting endogenously, and as 
such may be more effective in addressing ongoing regulatory problems, and issues 
contributing to wicked problems.  Within the regulatory approaches that fall within 
that epistemology, there may be said to be two groups.  There are those that are 
reflective; that is, they reflect upon their position relative to others.  Such instruments 
may be said to include some economic instruments, such as price-based 
instruments, as shown in Figure 42.  The other group are instruments that may be 
thought of as reflexive (see Honderich 1995), requiring a degree of evaluation of 
epistemological position, and typically such instruments are those that involve the 
addressing of one’s own position, and ways of knowing, in the context of other 
stakeholders and their priorities (Shindler and Cramer 1999).  A so-called ‘optimal 
mix’ of regulation policies was shown in Figure 42; these included regulatory, 
voluntary, property-rights and price-based instruments.  However, it was argued that 
these instruments, although often described as ‘novel’ or ‘innovative’, are essentially 
based upon a reductionist, objectivist approach to policy and management, and as 
such are largely inappropriate within an epistemologically constructionist, holistic 
framework. 
The group of mechanisms that are argued here as being the most important from a 
constructionist perspective are the motivational, information and education incentives 
shown in Figure 42 as underpinning and supporting all other regulatory instruments.  
It is these mechanisms that generate the most important change in those being 
‘regulated’, potentially a change from an objectivist, anthropocentric, reductionist 
mindset, to one that is possibly constructionist, and hopefully holistic and reflexive.  
Such endogenous changes are lasting and powerful, and as argued above are 
required to resolve wicked problems.  These are the approaches that have been 
adopted by the Canadian Model Forest Program, as discussed explicitly in Section 
6.8.3, 6.10.2, and 6.11.3, throughout Chapter 6, and in Gray and Wolfenden (2003).  
In this approach previously antagonistic stakeholders are brought together as 
cooperative managers of the forest, and in this facilitated environment of dialogue, an 
attempt is made to change the world view of the persons being regulated, so that 
they become aware of their own construction of reality.  In so doing they expand their 
own horizons of understanding, allowing them to achieve, with others, a ‘fusion of 
horizons’ as discussed in Section 2.2 through the expansion of their ‘hermeneutic 
circles’. 
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Conflicts between stakeholders with different underlying value and belief sets, such 
as for example between anthropocentrism and ecocentrism, may be thought of as 
occurring because both ‘camps’ objectify the ‘truths’ they hold regarding the 
environment (see Section 7.3).  An approach to the development of policymaking and 
management that brings these people into a situation where dialogue is possible 
allows the expansion of ’hermeneutic circles', hopefully to the point where ‘fusion of 
horizons’ can occur.  Within this now reflexive and constructionist space, the 
resolution of wicked problems can begin.  Figure 51 shows a space composed of an 
anthropocentric-ecocentric axis, and constructionist-objectivist axis; ‘opponents’ in 
wicked problems such as forestry in Tasmania, corresponding with the dominant and 
new paradigms of Table 1, occupy the bottom-left and bottom-right corners, 
respectively.  Expansion of their understanding through active dialogue within a 
discursive cooperative management environment (see Meppem and Gill 1998; 
Meppem and Bourke 1999; Meppem 1999; Meppem 2000) provides an opportunity 
for expansion of understandings to the point where a ‘fusion of horizons‘ may occur. 
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Figure 51 Expansion of understanding—fusion of horizons 
The expansion of understanding illustrated here can arguably be brought about in a 
twofold way.  First, through the implementation of the institutionalist policymaking 
framework as a catalyst for reflexive processes of systems thinking that can create 
alternative policies for forest management that are holistic and reflexive.  Second, the 
implementation of these new approaches to forest management can themselves 
continue to facilitate the ongoing expansion of stakeholder understandings. 
Such new approaches to forest management may require particular attributes to 
affect these changes, and Chapter 6 explored a range of forestry systems that 
appeared to be able to facilitate these expanded understandings.  The common 
attributes of those systems are shown here only to articulate some possibilities.  
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Without having gone through the reflexive, inclusive, transdisciplinary policymaking 
process argued for above, it is not possible to be prescriptive about the best 
approach for any particular system.  Nevertheless, given their applicability in the 
past, these attributes are ‘likely contenders’ for an alternative management approach. 
7.5.3 System Attributes 
It has been stated throughout this thesis that the application of a ‘template solution’ is 
not applicable to wicked problems, and is arguably not suitable for a range of natural 
resource situations.  What is being suggested here is a not a template solution to the 
issues in Tasmania, but the possible attributes of a system that may be more likely to 
resolve the wicked problem of forestry.  These suggested attributes are: 
• multi-stakeholder management and participative decision-making, 
including increased local community input; 
•  true multi-use forestry that delivers forest outputs other than timber, 
including amenity, environmental protection, biodiversity conservation 
and a raft of non-timber values; 
• integrated landscape management, which presents a holistic approach 
to management and policy decisions as superior to traditional divisive 
allocative approaches to forest management. 
•  adaptive management, which incorporates the precautionary principle 
in all management decisions, and is open to alternative methods and 
approaches to policy and management; and 
• cooperative management, where decision making is undertaken in an 
inclusive and transparent fashion. 
It is suggested that a system with these attributes may be better positioned to 
address the key factors of conflicting paradigms and epistemology. 
At this point the reader may be tempted to say ‘Hang on, don’t we need a paradigm 
shift to get policy and management shifts?  Which one comes first?’  Such a 
response would not be unusual, but indicates a linear event perspective (see Figure 
9).  What is being suggested here as an iterative, feedback driven approach (see 
Figure 6, and Section 2.5).  One must remember that a paradigm shift in natural 
resource management may not be a one-time event, in which every institution and 
individual immediately changes their thinking.  This is not to deny that paradigm shifts 
can be dramatic (Kuhn 1970).  While such a position is supportable, it is not arguable 
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that all individuals and institutions will immediately change to this new paradigm once 
it appears, as argued by Shindler and Cramer (1999) and illustrated in Table 1.  
Whilst the progression of ideas from one paradigm to another may be dramatic, the 
progression of a new paradigm in replacing the old one may not be so dramatic.  
Where bastions of resistance to a new natural resource paradigm occur—and it is 
arguable that Tasmania may be one of those bastions—an iterative approach that 
promotes communication between institutions and individuals within the larger 
system, may propagate this new paradigm.  It is argued here that approaches that 
incorporate multi-stakeholder, multi-use, cooperative, adaptive and integrated 
landscape management, when appropriately facilitated and implemented, are more 
likely to produce these underlying paradigm shifts than many of the current 
approaches to forestry, and thus address the wicked problem of forestry.  These 
approaches are even more likely to generate shifts in underlying paradigms if they 
are formulated through a reflexive, holistic approach to policymaking such as the 
institutionalist policymaking framework.  In understanding these shifts within the 
broader framework, attention also needs to be paid to personal attitudes, societal 
beliefs and cultural values embedded within forest management systems.  The 
applicability of the above set of possible attributes to the forestry situation in southern 
Tasmania is addressed below. 
7.6 An Alternative Forestry System in Tasmania 
…people often measure their interactions with forest agencies by the 
extent to which their values and concerns—not simply agency politics or 
the national debate—are given consideration in decisions…The ability to 
really listen to one another is essential in establishing trust, and trust is the 
central ingredient of working together effectively (Shindler and Cramer 
1999) 
In Chapter 6 a number of alternative forestry systems were examined, and their 
common and defining attributes were identified and summarised in 6.12.  In Section 
6.13 these attributes were examined for the beekeeping-forestry sub-sector of the 
system elucidated through the social fabric matrix in Table 31.  Those attributes were 
also discussed in Section 7.5.3.  The alternative forestry systems discussed were 
only presented to illustrate a ‘likely possibility set’ of governance arrangements that 
might ensue from the kind of systematically managed wicked-problem-solving 
governance design approach articulated in Chapters 2 through 5.  These examples 
were presented to demonstrate what the alternatives might look like, not as options in 
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a menu of templates to be selected.  Though it could be suggested here that a 
system such as a Model Forest arrangement would be appropriate in Tasmania, 
attempting to make such an assertion without having ‘gone through the process first’ 
would fall into one of the pitfalls of dealing with wicked problems (see Section 2.3), 
possibly leading to implementation failure (see Section 2.7.2).  The application of 
these attributes to the beekeeping-forestry sub-sector in Section 6.13 was also 
provided as an illustration, and not intended to be a prescription for action.  It has 
been argued (Matthew Gray and Wolfenden 2003) that the Canadian Model Forest 
approach, discussed in detail in Section 6.8, 6.9, 6.10, and 6.11, may be an 
appropriate alternative system for southern Tasmania.  Remembering the pitfalls of 
template solutions, those authors were cautious not to make an outright 
recommendation for that system to be implemented.  However, having undertaken a 
SFM analysis of the situation in southern Tasmania, and having assessed the 
attributes of a system that may be an applicable alternative consistent with the 
holistic approach explicit in the institutionalist policymaking framework, it is possible 
here to articulate some possible attributes of a system that may be applicable to that 
case study, and more likely to resolve issues sustaining the wicked problem of 
forestry.  Such an articulation is provided only to illustrate the nature of a governance 
design outcome that could ensue from the application of the synthesis of theoretical 
ideas that is the main intended outcome of this thesis.  These (illustrative) attributes 
as they apply to the Tasmanian example are articulated below. 
7.6.1 Consistently observed and variable attributes 
These attributes were described in Sections 6.6 through 6.11, and summarised in 
Figure 47 (Section 6.12).  That diagram showed some attributes as having only one 
state, while others were found to have either one of two states, reflecting the case 
studies examined, and summarised in Table 37 (Section 6.7.1).  Consistently 
observed attributes are those that were shared by all or almost all of the systems 
examined, and are considered here as being more likely to make a significant 
contribution to an alternative approach, whereas variable attributes were observed in 
one of the states shown, but for the case studies examined, there was not a single 
approach for all instances. 
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Multi-stakeholder  
It was shown in Chapter 4 and Chapter 5 that there are a large number of 
stakeholders contributing to the forestry debate in Tasmania, and involved in 
contributing to the wicked problem of forestry, but only a select few are empowered 
to make decisions or to contribute to policy or management decisions.  This was 
demonstrated particularly in the digraph in Figure 37 (and reiterated in discussion of 
the beekeeping-forestry sub-sector in Section 6.13), where only five large 
organisations were involved (Tasmanian Government, Gunns, Forest Practices 
Authority, Private Forests Tasmania and Forestry Tasmania), which could be 
reduced to two (Government and Gunns) if Forest Practices Authority, Private 
Forests Tasmania and Forestry Tasmania are considered as part of government, as 
they were in Figure 23.  A true multi-stakeholder system—that is, one that allowed 
genuine citizen participation in the policy and management process, as described in 
Arnstein's ladder of citizen participation, Figure 40—would require a dramatic change 
in the approach of the State government, the industry operators and even the 
Federal government.  The current arrangement is one of Non-participation, and quite 
reasonably described as Manipulation or at best Therapy (see Figure 40), where any 
participation that stakeholders appear to be involved in is for therapeutic purposes 
only, and makes no impact on policy, demonstrated by the Tasmanian government’s 
ignoring of the Tasmania Together goals regarding old-growth forests (see Section 
4.3.2).  This approach to management requires participative decision-making, 
including increased local community input. 
True multi-use 
As explained in Section 6.9 the term multi-use has changed somewhat in meaning 
over the past 100 years.  As discussed in that section, the sense in which this 
attribute is recommended here is in the sense of forestry that delivers a range forest 
outputs including amenity, environmental protection, biodiversity conservation and a 
raft of non-timber values, from concomitant forest areas.  This is quite different from 
the current situation in which essentially all areas of public forest in southern 
Tasmania are labelled ‘multi-use’, but are essentially all harvested for timber and 
woodchips using CBS harvesting.  The multi-use aspect in the 70 per cent of 
Tasmania’s forests that are State-owned is currently applied over the entire forest 
estate, with, for example, reserves for leatherwood trees existing in State forests, but 
concentrated in a small area in north-west Tasmania, inaccessible to beekeepers in 
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the south (as discussed in Section 6.13).  Any application of true multi-use forestry 
must allow multiple uses at the smallest level possible, down to catchment, sub-
catchments, local areas, or forest coupes.  Such a change would allow for the 
activities of other users, such as beekeepers, tourism operators, specialty timber 
getters, but also conservation within the active forest matrix (see Figure 45). 
Integrated landscape management 
Forest management needs to be integrated across the landscape, and as shown in 
Figure 45, a balance struck between extractive and non-extractive uses (which may 
include conservation).  The identification and flagging of reserved areas in the 2005 
TCFA (see Section 4.2; areas shown in orange in Figure 52) has further entrenched 
the divide between forest conservation and utilisation (cf. Figure 45).  The majority of 
these ‘informal reserves’ were already reserved from logging under an integrated 
management approach, and as argued in Section 6.11, this allocation of land to 
logging or conservation is largely counter productive, failing to serve the interests of 
the community, and is arguably only used because it is politically expedient 
(Lindenmayer and Franklin 2002).  Integrated landscape management presents a 
holistic approach to management and policy decisions as superior to traditional 
divisive allocative approaches to forest management.  
Adaptive management 
One of the key attributes of the approach being suggested here is adaptive 
management, which was discussed in detail in Section 6.3.  Adaptive management 
relies on the use of feedback from the system being managed to make adaptive 
future management decisions (see Figure 43).  Much of the forest management in 
southern Tasmania would appear to be ‘trapped’ within the prescriptive management 
boundary phase of this adaptive cycle, with the same approach to forest harvesting 
being applied for the last fifty years.  This seems to be an extensive and 
unsupervised experiment currently taking place on the long-term effects of CBS 
harvesting (Clear, Burn and Sow harvesting; see Section 5.3.1) on all types of forests 
and the natural systems around them, as well as the social and economic system 
that depend upon or interact with them.  Forestry Tasmania currently has a research 
site called the Warra Long-Term Ecological Research Site, where forestry 
experiments are taking place.  However, potential exists for every logging operation 
to be its own experiment, for all forest coupes to provide data on the long-term 
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effects of forest practices.  It seems incredible to think that the pinnacle of forest 
harvesting technology was reached fifty years ago, and minimal changes have been 
needed in the intervening years to measure the actual impacts of the CBS harvesting 
approach (see Section 6.13). 
Adaptive management incorporates the precautionary principle in all management 
decisions, and is open to alternative methods and approaches to policy and 
management.  Such an approach would be welcomed by a large proportion of forest 
stakeholders, including beekeepers, tourism operators, specialty timber and minority 
logging operators, as many have expressed concern over the loss of forest 
resources, despite reassurances. 
Cooperative management 
The most important attribute of this alternative forestry system is the implementation 
of a cooperative management approach, where multiple stakeholders are involved in 
an open and transparent dialogue over the management and future of the forest and 
its resources.  This attribute of an alternative system may be the most challenging 
but it can also be the most rewarding, for it is more likely that in a face-to-face, 
facilitated, dialoguing environment that stakeholders can begin to break down the 
differences between them and begin the ‘fusion of horizons’ needed to resolve the 
wicked problem of which they are a part.  In the Tasmanian example, this may be 
particularly difficult because of the entrenched and bitter disputes that have been 
occurring over recent years.  In this situation, careful monitoring and facilitation will 
be needed to ensure that the consensual or discursive outcomes that such an 
arrangement can produce can be made to materialise.  It is also in this open and 
transparent environment that stakeholders can be made aware of previously 
unknown information regarding the state of the forests of southern Tasmania.  This 
can act as a form of regulation, whereby the activities of logging operators must be 
made known to the cooperative management board, and to the public. 
Multi- or single tenure 
Alternative approaches to management may be applied either across multiple land 
tenures, or on single land tenures, in some cases through the enactment of special 
instruments that allow (mainly state-owned) lands to be divested to a special 
community title (such as Community Forest Agreements in British Columbia; see 
Section 6.11).  As discussed in Section 6.13 it seems most likely that the incarnation 
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of this alternative forestry approach in Tasmania would most likely involve multiple 
land tenures, similar to that used in the Canadian Model Forests (see Section 6.11.3 
(and Matthew Gray and Wolfenden 2003)).  Such an arrangement would allow the 
dissolution the institutional construct if implementation failure were to occur.  Having 
this ‘out’ would most likely mean greater support from community, government 
agencies and industry groups that have up to now not been interacting in a totally 
transparent fashion, and would most likely be unwilling to irrevocably relinquish any 
titles they have over forest lands. 
New or existing legislation 
Alternative forestry approaches can be implemented without changes to legislation 
(as discussed in Section 6.13.5), and this can often be the ‘path of least resistance’, 
provided the legal and regulatory setting is such that the requisite amount of flexibility 
is possible.  In the Tasmanian case, one would have to question this.  In particular, 
being able to make logging operators accountable to the other stakeholders may 
require legal or regulatory instruments, particularly when those operators have been 
able to operate on a basis where their activities have not been publicly revealed.  
Involvement in this alternative system will most likely impact upon timber extraction 
and profits in the short term (see Figure 37, Section 5.3.4 (cf. T.L. Green 2000)), but 
would likely make significant progress towards resolving the wicked problem in 
Tasmania. 
Government or Community initiated 
Of the alternative forestry case studies examined in Chapter 6, and summarised in 
Table 37, almost equal numbers were initiated by the community as by government.  
What might happen in the case of Tasmania is a difficult question.  The tight coupling 
of the State government to the logging industry means that any changes to the 
approach to forestry in southern Tasmania will have to include the State government 
somewhere near the inception.  This was the position expressed in Section 6.13 for 
essentially any system more complicated than the beekeeper-forestry sub-sector.  
There are complicated legal and contractual arrangements that are part of the RFA 
that mean that the Federal government may have difficulties initiating an alternative 
approach unless the State government is willing, at the risk of financial penalties (see 
Section 3.4.1 (and Tasmanian Government and Commonwealth Government 1997)).  
Similarly, it appears the State government may have to compensate logging interests 
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if they change the arrangements under which logs are sourced from public forests, 
although the conditions of many contracts between the government and private 
logging operators have not been made public.  Members of the southern Tasmanian 
community could initiate a community driven arrangement, but the legal system is 
such that without endorsement by the State government, any attempt to include 
public forests in a ‘community forest’ may actually be illegal.  That said, the most 
likely way in which this system might be initiated may be through the formation of a 
‘stakeholder coalition’ who can lobby strongly enough to have the government agree 
to trialling an alternative approach, perhaps under an agreement that there is to be a 
cessation of ‘antagonism’ during that period, and that the approach is limited in its 
geographical scale. 
Similarities with other approaches 
Other approaches to environmental management may look somewhat similar to the 
approach being proposed above for southern Tasmania.  A number of these 
approaches were explicitly examined in Chapter 6, including the work of Holling 
(1978, Adaptive Environmental Assessment and Management), Sayer and Campbell 
(2004, Integrated Natural Resource Management), and Wolfenden (1999, 
Participative Environmental Management).  Whilst some of the elements of the types 
of systems being proposed by each of these approaches may be similar, the key 
difference is that these approaches provide methods for affecting the implementation 
of their approaches, as part of the approach itself.  What is being suggested in this 
thesis is the transdisciplinary policymaking approach of Hayden, synthesised with a 
body of management theory and case studies that allows an ‘ideal’ approach to be 
identified, but how best to implement that approach has not been specified; it is 
derived from further research guided by the institutionalist policymaking framework.  
For example, whilst empowering stakeholders to increase their participation from 
‘Non-participation’ (see Figure 40), being able to put those stakeholders into a 
reasonable position where they exert ‘Degrees of Citizen Power’ may not be possible 
through the internal mechanisms of the system being recommended here.  If any real 
similarity exists between the management system recommended here and another 
similar management system, that would be with the Canadian Model Forest 
approach.  That similarity has been made explicit, but once again, there may be 
differences between the approach taken to implement Canadian Model Forests and 
the approach being suggested here, particularly the fact that the development and 
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implementation of the management approach takes place within the overarching 
policymaking framework, an approach that is totally different from the way the model 
forests were developed in Canada (see Section 6.8.3 (and Matthew Gray and 
Wolfenden 2003)). 
7.6.2 Implementing an alternative forestry approach  
A methodology for the implementation of an alternative forestry approach in 
Tasmania has not been explicitly articulated in this thesis.  However, the general 
methodology has been identified as that presented in the institutionalist policymaking 
framework.  That framework would underpin a subsequent process of designing an 
actual governance system appropriate to the at least partial resolution of the wicked 
problem set that the Tasmanian system is proposed to represent.  That framework 
would underpin the theoretical and systems analyses that are the first part of the 
process of implementing an alternative forestry approach in Tasmania.  However, it 
may well prove that the most difficult part of the process of developing and 
implementing a holistic forest policy framework for southern Tasmania will be the 
implementation stage.  As a senior Tasmanian bureaucrat has stated, why would 
they wish to implement another approach when they have already gone through the 
RFA process?  (Hans Drielsma, Forestry Tasmania, Pers. Comm. Aug 2002).  As 
Hayden (1993b) states, the final stages of the instrumentalist policymaking process, 
which involve the actual ‘on-ground’ development of new institutional structures, can 
be the stage at which all the hard work can be undone by individuals who, for 
whatever reasons, do not want a new policy or management system to be 
implemented (see e.g. Bissix and Rees 2001; Mills 2002).  This appears to be the 
case in the example of the Long Beach Model Forest (see Matthew Gray and 
Wolfenden 2003) which was established using a methodology that has been 
successful in other similar cases (see Section 6.8).  However, the actions of a small 
number of individuals managed to disrupt the implementation of the new system, 
such that it didn’t meet its objectives and failed to receive further funding (Matthew 
Gray and Wolfenden 2003).  Arguably, this failure was due to the implementation of 
an approach as discussed in Section 2.7.2: a template solution was applied to what 
was a wicked problem (see Section 2.3), and applied in a ‘bureaucratic’ or ‘pseudo-
strategic’ way (see Section 2.7.2).  A thorough analysis of the system preceding the 
implementation phase may well have identified crucial actors that needed to be 
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addressed (or constrained) for the implementation to succeed.  The implementation 
of an alternative forestry system—for example one that may incorporate features 
such as those articulated in Chapter 6 and in this chapter—is a significant 
undertaking, particularly in the light of examples of other alternative approaches to 
forestry attempted in other parts of the world.  To attempt to implement a new 
approach without heeding the lessons of these examples would in effect be a case of 
not ‘practicing what you preach’.  That is to say, these alternative approaches already 
provide insights on three counts: the importance of thoroughly understanding the 
system before attempting to implement changes; the importance of developing 
alternatives through a transdisciplinary, reflexive; and discursive process.  The 
usefulness of elements of the approach put forward in Chapter 6 and in this chapter 
in the ongoing maintenance and re-vitalisation of these reflexive processes because 
of a focus on the importance of feedback, of learning from doing, and of learning 
through the interactive process itself, rather than simply implementing abstract 
policies.  This is one of the warnings provided by Hayden (1993b) in his discussions 
of institutionalist policymaking. 
In the Tasmanian case, one of the major impediments to implementation may well 
prove to be the regulatory capture of the government, public forest manager and 
regulating authority by Tasmania’s near monopolistic logging and woodchip export 
company (see Section 2.3.3).  As illustrated in Figure 36 (Section 5.3.4), it is 
plausible that these institutions share underlying values and belief sets, making 
regulatory capture a ‘voluntary’ situation; that is, these institutions are actually 
seeking the same goals, the extractive exploitation of native forests to maximise 
immediate financial returns.  Without specific action to address this phenomenon in 
the implementation phase, it is likely that similar patterns may re-emerge in the 
future. 
However, such a system is implemented, if indeed an attempt is ever made to do so, 
it will be a difficult task.  There has been over fifty years of antagonism between 
people with divergent sets of values and beliefs regarding the appropriate use of and 
attitudes towards native forests in Tasmania.  Drawing on the experience of the 
Canadian Model Forests, for many the first twelve months of meetings was spent 
simply learning to sit down at the table and listen to each other.  Nevertheless, the 
development of this trust between people who were previously antagonistic means 
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that, properly implemented, such an approach shows great promise for resolving the 
wicked problem of forestry in southern Tasmania. 
To date all attempts to seek solutions to the prevailing wicked problem set have 
relied on non-reflexive, partial and highly reductionist thinking, and arguably the 
attempted solutions have been political and technocratic.  No processes that involve 
a transdisciplinary, holistic, reflexive policy design and implementation process, such 
as articulated in this thesis through the institutionalist policymaking framework, have 
ever been applied to forestry in Tasmania.  The initiation and application of such a 
methodology would require the input of a group of change agents who are thoroughly 
familiar with the various theoretical constructs that have been detailed in this thesis.  
This application of the institutionalist policymaking framework, with the all-important 
need for critical epistemological reflexivity built-in and understood by all participants 
at the outset, would catalyse a process of systems thinking.  The systematic 
exploration of underlying values and beliefs, and the worldviews constructed from 
them, is the critical first step in resolving wicked problems.  Once this is begun, it 
becomes possible to design governance structures that sustain ecological, economic 
and social values, and in doing so move towards resolution of the wicked problem of 
forestry in southern Tasmania. 
7.7 Chapter review 
The aims of this chapter were: 
• To articulate a synthesis of institutional economics and ecological 
economics through the institutionalist policymaking framework.  
• To assess the appropriateness of the institutionalist policymaking 
framework as an instrument through which to address the wicked 
problems of forestry; and 
• To articulate an alternative approach to forestry that is consistent with 
the institutionalist policymaking framework and its epistemological 
underpinnings. 
• To evaluate the appropriateness of this alternative approach to forestry 
and the sustaining of ecological, social and economic values in 
southern Tasmania. 
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In Section 7.3 the integration of IE and EE was discussed.  The institutionalist 
policymaking framework was shown to be a platform upon which perspectives from 
IE and EE could be integrated in a transdisciplinary approach. 
Section 7.4 demonstrated that the institutionalist policymaking framework is 
applicable for the resolution of wicked problems because it is able to address the 
elements of wicked problems (namely conflicting paradigms and discourses (Section 
7.4.1), regulation (Section 7.4.2), and complexity (Section 7.4.3)) in an 
epistemologically reflexive and transdisciplinary way. 
An alternative approach to forestry was articulated in Section 7.5 as an illustration of 
what may emerge through application of the institutionalist policymaking framework.  
The importance of a new environmental paradigm that was argued (Section 7.5.1) 
and the most appropriate epistemological underpinnings of such a system were 
articulated (Section 7.5.2). 
A set of possible attributes of this approach, which have previously been examined, 
summarised and discussed in Chapter 6 were articulated in Section 7.5. 
Finally, these attributes were discussed in relation to their applicability to the case 
study presented for southern Tasmania (Section 7.6).  It seems that there are 
significant advances that this alternative approach could bring to forestry in southern 
Tasmania, but at the same time, there are significant barriers to being able to 
implement this approach, and have it produce the outcomes for which it is designed.  
It may be a difficult task. 
Chapter 8 will proceed to further the aims of this thesis by presenting a review of 
thesis objectives and how they have been met; discussing the implications of this 
study, and the possible future research work that may continue on from this study. 
 
  
Chapter 8 
Conclusions 
Science can only ascertain what is, but not what should be, and outside of 
its domain value judgements of all kinds remain necessary  
(Albert Einstein, quoted by MMG 1995) 
8.1 Aims for this Chapter 
The aims for this chapter are: 
• To summarise the findings and analyses presented in this thesis; 
• To review the objectives of this thesis and how well these objectives 
have been addressed in the preceding chapters; 
• To identify areas where further research is needed and where this 
research could be extended; and 
• To summarise the implications for policy of these findings and 
analyses, particularly for the Tasmanian case study. 
8.2 Summary of thesis 
The binding concept throughout this thesis has been that of the ‘wicked problem’ 
Wicked problems were discussed and defined in Section 1.2.4 and 2.3 and 
contributing factors were explored in Section 2.3.1, 2.3.2, 2.3.3, 2.3.4, and 2.3.5.  
This concept has been addressed throughout this thesis, reiterating the importance 
of this concept in the formulation of a methodology for the analysing and designing 
organisational structures and processes.  The key to addressing wicked problems is 
dealing with them in a holistic and transdisciplinary way (see Section 2.2), which 
requires the breaking down of disciplinary thinking to create a novel approach.  
Cognisant of this, two transdisciplinary approaches, each with their own communities 
of practice, were evoked as suitable starting places for the articulation of an 
appropriate methodology, namely institutional economics (IE) (Section 2.6) and 
ecological economics (Section 2.4).  In discussing these perspectives, it has been 
demonstrated that these perspectives can be considered to share a many elements 
(see Section 2.6, 2.7, and 7.3), and the integration of these perspectives is possible 
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given the appropriate framework.  From IE the work of Hayden (1993b) was identified 
as providing a robust platform for the development of policy in a transdisciplinary way 
and hence an appropriate approach for dealing with wicked problems.  This 
methodology is the institutionalist policymaking framework.  It is argued that the 
application of this framework, particularly when integrated with perspectives from EE 
(see Section 2.4), allows for the consistent and effective addressing of wicked 
problems.  This framework explicitly works to integrate methods, methodologies and 
theoretical perspectives from a range of disciplines, provided they are consistent with 
the theoretical perspective of the framework, into a holistic transdisciplinary 
approach.  A range of methodologies from different disciplines can be integrated 
within the institutionalist policymaking framework.  Hayden (1993b) stipulates that the 
case study methodology must be included and is central to the institutionalist 
policymaking framework (see Table 13) because it contextualises the policy issue 
being addressed.  Once the problem is made ‘concrete and specific’ (see Section 
2.4.9) by a case study, other methodologies can be applied as appropriate to other 
elements of the institutionalist policymaking framework.  The principle method 
demonstrated herein is the Social Fabric Matrix (SFM) (Section 2.6.1).  The 
application of the SFM is demonstrated through a case study presented in Chapter 3, 
Chapter 4 and Chapter 5 (with supporting material in Appendix A, Appendix B, 
Appendix C, Appendix D, Appendix E, Appendix F, and Appendix H).  The SFM 
(Section 5.3.2) was constructed from components defined in Section 5.3.1 and 
described through the explicit examination of networks of delivery relationships 
(Section 5.3.4) and through the qualification and graphing (Section 5.3.3) and 
tabulation and quantification (Appendix A) of deliveries.  Another methodology that 
was presented as suitable for integration is System Dynamics (Section 2.5).  A partial 
application of this methodology has been included in the study for demonstrative 
purposes (see Section 2.6.1 and Appendix G for an example of a partially 
constructed SD model, and further rationale for integration into the framework).  
Stated previously, the full development of this SD model was not central to this 
thesis; it serves rather to illustrate an appropriate approach to the implementation of 
the institutionalist policymaking framework, being as it is a vehicle through which to 
implement shared learning in the analysis and development of alternative policy and 
management approaches.  Other methodologies and methods were identified as 
appropriate for integration in the framework; for example deconstruction and content 
analysis (see Section 2.3.4).  Phase VI of the framework in particular provides 
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opportunities for the integration of a number of methods in the development and 
measurement of a range of social, ecological and economic indicators.  This is an 
extensive task beyond the limitations of this study, but examples demonstrating the 
creation and measurement of such indicators are included in Section 6.10.2.  Other 
potential indicators for the case study include the Tasmania Together goals and 
benchmarks, from which a range of indicators may be drawn (see Section 4.3.2).  
Aspects of management theory (see Section 6.3 and 6.4) and regulation theory (see 
Section 6.5) were integrated into the framework in Phase VI in the design of an 
alternative institutional and process arrangement for management, drawing on 
theoretical perspectives of adaptive and collaborative management in the synthesis 
of an alternative approach to policy and management consistent with the theoretical 
perspective of the institutionalist policymaking framework, and identified through case 
studies (see Section 6.7) as being able to address wicked problems. These attributes 
were multi-stakeholder (Section 6.8), multi-use (Section 6.9), adaptive (Section 6.10) 
and integrated (Section 6.11) land management.  These were summarised in Section 
6.12, and a brief hypothetical example of the application of these attributes in the 
Tasmanian case study focused on beekeeping was presented in Section 6.13. 
In Section 7.3 the integration of IE and EE wad articulated through the institutionalist 
policymaking framework, and in Section 7.4 its applicability for resolving wicked 
problems was examined.  An alternative approach to forestry was articulated in 
Section 7.5 based upon a new environmental paradigm (Section 7.5.1) and a more 
appropriate epistemology (Section 7.5.2).  In Section 7.6 an expanded discussion of 
the applicability of this approach to forestry in Tasmania was presented. 
8.3 Review of objectives 
The aims and expected contribution of this thesis were presented in Section 1.3 and 
1.4, and are addressed specifically in this section. 
8.3.1 Conceptual Aim 
The conceptual aim of this thesis was: 
To articulate a methodology that can be applied to the analysis and design 
of underlying organisational structures and processes that will consistently 
and effectively address ‘wicked problems’ in forestry.  This methodology 
will be developed from the perspective of institutional economics (IE), 
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synthesised with perspectives and methods from ecological economics 
(EE) and system dynamics (SD), within the context of and consistent with 
the organisation of a forestry system that sustains ecological, social and 
economic values. 
The methodology that was articulated and argued as being appropriate as a 
mechanism through which to address wicked problems effectively and consistently is 
the holistic and transdisciplinary institutionalist policymaking framework.  This 
framework was shown as sharing the transdisciplinary perspective of EE, and able to 
be integrated both with EE and with SD.  Within and consistent with the perspectives 
of the institutionalist policymaking framework an alternative organisational schema 
for an approach to forestry that sustains ecological, social and economic values was 
articulated to illustrate one set of possible outputs that may emerge through the 
discursive application of the framework. 
8.3.2 Applied Aim 
The applied aim of this thesis was: 
To present a formal assessment of prevailing governance and process 
arrangements applying to one particular forestry industry setting against 
the benchmark of sustainable multiple use forestry as a proposed template 
for assessing arrangements of this kind at the more generic level 
In Chapter 3, Chapter 4 and Chapter 5 a formal assessment of prevailing governance 
and process arrangements applying to the forestry industry setting in southern 
Tasmania was presented.  This assessment was undertaken using methods 
suggested in the institutionalist policymaking framework (Section 2.7), which by 
definition applies a constructionist epistemology and holistic perspective to the 
analysis and development of policy.  This was assessed against the benchmark of 
sustainable multiple use forestry identified through case studies presented in Chapter 
6.  This approach to assessment, namely the institutionalist policymaking framework 
and in particular the social fabric matrix, is proposed as a template for not only 
assessing arrangements of this kind at the more generic level, but for designing and 
assessing alternative policy frameworks to better address wicked problems and to 
deliver better TBL sustainability outcomes. 
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8.3.3 Contribution of study 
In Section 1.4 the contribution of this study was anticipated as being the application 
of IE thinking, combined with theoretical perspectives from EE and system dynamics, 
to forestry policies and processes in Australia, and in particular articulating the use of 
the institutionalist policymaking framework as a methodology for the facilitation of the 
establishment of forest management systems that sustain multiple forest values. 
In meeting the conceptual and applied aims as articulated above, the anticipated 
contribution of this thesis has been realised.  An illustrative application of IE, EE and 
SD has been applied to forestry in Tasmania as an example of the applicability of the 
approach in the Australian context.  Through the institutionalist policymaking 
framework an alternative approach to forest management that sustains multiple 
forest values was articulated as indicative of the alternative policy and management 
outcomes the real-world application of the framework may crystallise. 
8.4 Implications for policy and practice 
The institutionalist policymaking framework provides an approach for the explicit 
development of holistic policy, something that is lacking in most modern governments 
and bureaucracies.  This framework presents an opportunity for these institutions to 
reassess the way in which they formulate and rationalise policy decisions.  The 
articulation of an approach to forest management that is cognisant of the underlying 
perspectives of IE and EE articulated through the institutionalist policymaking 
framework provides an opportunity for politicians and public servants responsible for 
policymaking in these systems to reassess their own situation against a template of 
methodologies for holistic management of such systems, so as to address wicked 
problems and in doing so sustain social, ecological and economic values of the 
system.  The institutionalist policymaking framework as presented herein is an 
appropriate methodology with which to develop holistic forest policy in other 
situations.  The management approach suggested was for illustrative purposes only, 
and is indicative of the anticipated outcomes of the application of the institutionalist 
policymaking framework. As an approach in itself, it may be considered malleable 
enough to be introduced into a variety of forestry situations.  While it has not been 
explicitly examined here, the application of the institutionalist policymaking framework 
and alternate management system to other natural resource management situations 
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is appropriate.  The issues, particularly as they relate to wicked problems and 
peoples underlying values and beliefs, tend to be similar to the forestry situation in 
those other natural resource domains, and indeed are often intertwined (e.g. forest 
and water issues are closely connected in most systems, and may need to be 
addressed together). 
8.4.1 Forest management in Tasmania  
The application of the institutionalist policymaking framework, and particularly the 
SFM, to the Tasmanian example presented in this thesis indicates that system was 
likely not formulated through a reflexive, holistic policymaking methodology; rather, it 
appears that forest policy in Tasmania has been formulated in the absence of the 
perspectives of such an approach.  The alternative approach to forest management 
that has been articulated herein as an illustration of the possible outcome of the 
application of the institutionalist policymaking framework is an approach that in the 
Tasmanian example is likely to address and resolve many of the persistent issues 
that constitute this particular wicked problem set.  However, as stated in Section 
7.6.2, the most difficult stage of seeing this alternative approach become a reality is 
the implementation phase, which was not explicitly examined in this thesis.  Before 
an attempt to make the management approach presented in this thesis the new 
paradigm for forestry in southern Tasmania, further work needs to be undertaken to 
establish appropriate methodologies to affect this implementation.  It would appear 
that the prevailing institutional arrangements in Tasmania (see Section 5.3.4) present 
considerable barriers to the establishment of a holistic approach to policymaking in 
general and to forest management in particular. 
8.5 Further Research 
There are areas for further research that it has not been possible to address in this 
thesis.  Some of these avenues are detailed below. 
Refinement of the processes of the SFM, including development of software that will 
automatically: 
• Link the SFM to the data tables; 
• Produce digraphs from an SFM of any size; 
• Integrate the digraph with the SFM data table.  
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Further expansion of the SFM approach including the integration of a geographical 
information system (GIS) with the SFM (and SD models). 
The institutionalist policymaking framework provides a platform for the integration of a 
variety of methodologies and methods, and some that could be examined within the 
context of the Tasmanian case study include: 
• The analysis of ‘power blocs’ in government and corporations (see 
Hayden et al. 2002), alluded to in Section 4.3, a technique similar to 
the SFM, but which involves analysing direct relationships between 
individuals; 
• Discourse analysis, discussed in Section 2.3.4, to analyse the 
language used by stakeholders in the Tasmanian forestry debate.  This 
includes the identification of discrete discourses in explain the ongoing 
lack of communication between stakeholders (see Dryzek 1997); 
• The thorough development of a quantitative SD model based upon the 
example shown in Appendix G, and its use as a tool in implementing 
policy (see Duarte 1997; Doyle and Ford 1998) 
• The full development of a set of social, economic and ecological 
indicators as suggested for the strategic and tactical levels of phase VI; 
• Further investigation of the tactical levels of phases I through VII 
• Phases VIII through X of the policymaking framework were not 
explicitly addressed at all in this study but may form the basis of 
several dissertations, exploring areas such as organisational learning 
(see Gallego-Calderón 1999; Schelhas et al. 2001; Stacey 1993), 
marketing, management, and so on, as illustrated in Figure 50. 
Most significantly, it is recommended that a purpose-built application of the 
transdisciplinary methodology presented in this thesis be implemented in Tasmania.  
The initiation of such a change process would have the aim of articulating an 
alternative governance system, which may resemble the approach to forestry 
governance articulated in Chapter 6 and Chapter 7.  This would be coordinated by a 
transdisciplinary team of change agents who are thoroughly familiar with the ideas 
presented in this thesis and who are explicitly intent to engage reflexively with the 
thoroughly discursive community to which this case study pertains. 
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Appendix A 
SFM deliveries for Case Study 
Due to the limits of space and for the sake of readability, these tables have been 
moved from the body of Chapter 5.  The tables included here are the tables of 
deliveries between components of the SFM shown in Table 31.  The list of categories 
of delivering and receiving components, kinds of deliveries, and tables of specifics is 
shown in shown in Table 32.  The tables are not comprehensive or exhaustive, but 
are demonstrative, often with examples drawn for particular periods or particular 
locations within the study boundaries.  Some items may be left blank, particularly 
when the exact nature, amount, location, or time of a perceived delivery is not easily 
articulated. 
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Table 39: Deliveries institutions to institutions 
Delivering Receiving Deliveries Amount Location Time Explanation 
Funding $224.3 million Canberra 2004 http://www.deh.gov.au/about/annual-report/03-04/pubs/deh-financial.pdf DEH Policies  Variable  Canberra Ongoing   The minister for the environment oversees the activities of this department and  
Policies Variable Canberra Ongoing  Policies carry embedded within them the values and beliefs of the minister and government of the day   
Legislation Variable Canberra Ongoing  AFFA is responsible for the administration of forestry legislation and regulations delivered to it by the government,  AFFA 
Funding $300 million Canberra Annual http://www.daff.gov.au/corporate_docs/publications/zip/ 
annual_report/04_05/financial_statements_exc_notes.zip 
Legislation Variable Tasmania Ad hoc Passed legislation in 2002 empowering the state legislation passed in the 1997 Tasmanian RFA Tasmanian 
Government Funding  Variable  Tasmania Annual; Ad hoc 
Yearly tax revenues are passed to the State ; in 2005 delivered a $250 million package for industry 
restructuring and conservation under the TCFA  
FIAT Funding $4 million Tasmania 2005 Funding received as part of an industry retraining package under the TCFA (Jeanes 2005) 
Federal 
Government 
Australian 
Community 
Legislation 
Policies 
Funding 
Advertising/  
Lobbying 
 Australia Ongoing 
The Federal government delivers legislation regarding a range of policy areas significant to forestry.  They 
deliver policies through the various ministers (e.g. the obvious policy position of Minister Abetz on the 
announcement that private land at Recherche Bay had been sold for conservation purposes, rather than 
being clear-felled (ABC News Online 2006;  cf. Mares 2006a).  The federal government had been asked to 
provide funding to help conserve this site. 
Forestry 
Tasmania Legislation  Variable  Tasmania Ad hoc 
DEH administers the regulation of the EPBC Act, of which some activities of FT must take account.  The 
current Wielangta forest court case is against FT, testing the EPBC Act (Bob Brown 2005a; 2005c)  
DPIWE Regulatory 
agreement  Tasmania 2000-05 
A bilateral agreement exists between DEH and DPIWE for projects undergoing environmental impact 
assessments in Tasmania not to require assessment by DEH, the agreement ran 2000-2005 (DEH 2005c) 
FPA Policies;  Variable Tasmania Ad hoc DEH provide the FPA with guidance on a number of environmental acts, regulations and treaties, of which the FPA needs to take account when developing and updating the Forest Practices Code 
Regulation  Variable  Tasmania  DEH administers the regulation of the EPBC Act, of which activities of the Tasmanian community must take account (DEH 2005a). Tasmanian Community Funding  Variable  Tasmania  DEH provides funding to the Tasmanian community through funds such as the Natural Heritage Trust. 
DEH 
Australian 
Community 
Regulation  
Education/ 
information 
Variable  Australia  
DEH administers the EPBC Act with which the Australian community must comply.  Responsibilities of 
DEH include education of the public, and the dissemination of information about the Australian 
environment (see DEH 2005a; DEH 2005b; DEH 2004). 
Forestry 
Tasmania AFFA 
TCA 
Information Variable Tasmania Ongoing 
AFFA provides policy advice to the Federal and State governments either directly or via its subsections.  
AFFA is responsible for overseeing the RFA processes in every state and for acting as a repository and 
source of information and research (see \http://www.affa.gov.au), to both government logging agencies 
and to the logging community 
Federal 
Government 
Policies 
Legislation  Variable Canberra 
Regular; 
Ad hoc 
The Tasmanian government can deliver policies through the Council of Australian Governments (COAG) 
as well as other ad hoc meetings; the Tasmanian government passed legislation to empower the 1997 
RFA. 
Policies  Hobart Ongoing The minister responsible for the FPA, FT and PFT delivers policies from the government, in which are 
embedded beliefs and values regarding the worth of forests. 
Legislation Ad hoc 
Tasmanian 
Government 
Forestry 
Tasmania 
Forest 
management 
 Tasmania Ongoing 
Authority to manage public forests is given to FT via the Forestry Act 1920 and the Forest Practices Act 
1985.  Forestry legislation allows the state forestry agency to clear large areas of native forest  on public 
land for conversion to plantations (Kane Young 2003b), provided that this is done in accordance with a 
forest practices plan. 
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Funding $15 million p.a. Tasmania sporadic 
Although FT is set up to operate under a ‘self-funding’ model, it has actually been run at loss over a 
number of years, and has had to ask for financial assistance from the Tasmanian Government.  It has 
been revealed that FT has been costing the state over $15 million per year, and has received ad hoc 
‘loans’ of $11 million (Whinnett 2003c) 
DPIWE 
Policies  
Legislation 
Funding 
 Tasmania   
DPIWE is responsible to the government minister and thus reflects the policies of the government of the 
day.  They are responsible for implementation of environmental legislation and receive funding from the 
state government   
RPDC 
Responsibilitie
s for reviews 
of agreements 
 Tasmania  For example, the 2002 review of the 1997 RFA was undertaken by the RPDC (see RPDC 2002c; RPDC 2002a; RPDC 2002b). 
Responsibility 
for regulation  Tasmania  
Under the Forest Practices Act, the FPA is granted responsibility for the development of Codes of Practice 
and the regulation of forestry activities. FPA 
Policies  Hobart Ongoing The minister responsible for the FPA, FT and PFT delivers policies from the government, in which are 
embedded beliefs and values regarding the worth of forests. 
Technology, 
policy, 
funding, 
Legislation 
plantation 
establishment  Tasmania   
The Tasmanian government has been an active promoter of the establishment of plantations, and has 
legislated to make the establishment of plantations through the Private Forests Act easier than through the 
RMP system (see Section 4.3.1). PFT 
Policies  Hobart Ongoing The minister responsible for the FPA, FT and PFT delivers policies from the government, in which are 
embedded beliefs and values regarding the worth of forests. 
Local 
Government Funding Variable  LGA Annual 
Derwent Valley: $2.2 million in 2003-04  
http://www.derwentvalley.tas.gov.au/webdata/resources/files/Annual_report_2004_FINAL.pdf 
FIAT Policies; goodwill Variable Tasmania Ongoing 
Many of the members of FIAT are closely aligned with the Tasmanian government, and receive 
considerable goodwill and positive treatment   
Policies  Tasmania Ongoing 
Gunns has had direct input from the Tasmanian Government through the Minister Paul Lennon (now 
Premier).  ‘Government decisions in Tasmania have made life very comfortable for the forestry industry’  
(Fullerton 2004);  ‘We're very proud of Gunns.  All of Tasmania’  (video footage of Paul Lennon, in 
Fullerton 2004) 
‘One of Lennon's first acts as forestry minister was to make 85,000 hectares of previously "deferred forest" 
available for logging’ (Flanagan 2003) 
goodwill  Tasmania Ongoing The Tasmanian Government (in particular Premier Paul Lennon) is supporting the move by Gunns to build 
a pulp mill in northern Tasmania (The Mercury 2003l; Whinnett 2003e) 
Gunns 
Legislation 3-4 Acts Tasmania Ad hoc The Forest Practices Act in particular makes generous provision for forestry operators to develop plantations and carry out forestry activities (Browne 2002) 
Information 1300+ 
requests p.a. Tasmania Ongoing 
Tasmanians made over 1300 Freedom of Information requests in 2004, mostly to government departments 
such as Forestry Tasmania (The Mercury 2003f) 
Tasmanian 
community Lobbying  Tasmania Ongoing 
The government, including the Liberal opposition, promote the forestry industry to the Tasmanian 
community (and to interstate visitors, see The Mercury 2003n).  They also promote themselves at election 
time to remain in government.  The current government was elected in 1998, re-elected in 2002, and is 
lobbying for electoral support from the community again in 2006. 
Tasmanian 
Greens Legislation  Tasmania 1998 
Under a Liberal-Labor deal in May 1998 the state's electoral system was altered to minimise Green 
representation (Flanagan 2003)  
Forestry 
Tasmania AFFA Information  Canberra Annual 
AFFA compiles information regarding the state of forests and forest research in Australia, particularly with 
respect to reporting on criteria for the Montreal Process (see Section 3.3.4 (and MIG 1998) 
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Information Variable Hobart Ongoing 
FT provides FPA with data regarding the forests of Tasmania and the results of research that has been 
undertaken in to forestry practices, for integration into the forest practices code (Forest Practices Board 
2003c)  
Forest 
practices 
plans 
 Tasmania  
Every forestry operation that is carried out on public land requires the formulation and submission for 
certification of a forest practices plan, whether this operation is carried out by FT or by another forestry 
operator. 
FPA 
Compliance 
reports    
Logging operators are required to report on their compliance with the forest practice plan and the code of 
practice, via the forest practices officers they employ. 
Tourism 
operators 
Tourism 
facilities Variable 
South, east 
& north variable 
FT has made a number of facilities and areas available for tourism operators to run tours, including the 
Tahune air walk in southern Tasmania, Wielangta State forest drive in the south east and dismal swamp in 
the north (de Blas 2004a; Fyfe and Darby 2004; Luke Sayer 2003e). 
Gunns Policies Forest coupes Tasmania ongoing 
Forestry Tasmania is the body responsible for the management of State owned forests in Tasmania, and 
directly responsible for the sale of trees from these forests to Gunns.  Gunns is their largest, and almost 
sole, customer  
Minority 
Logging 
Operators 
Policies Forest coupes Tasmania  Forestry Tasmania is responsible for the sale of trees form State owned forests to smaller logging 
operators and sawmills. 
Tasmanian 
community Lobbying  Tasmania Ongoing 
FT actively lobbies the community regarding their approach to management of publicly owned forests, with 
advertisements frequently appearing in newspapers, advertising and interpretive signage, and letters and 
articles also published (see e.g. Figure 58 in Appendix F) 
DEH Regulatory 
agreement    
A bilateral agreement exists between DEH and DPIWE for projects undergoing environmental impact 
assessments in Tasmania not to require assessment by DEH, the agreement ran 2000-2005 (DEH 2005c) 
Tasmanian 
Government   Tasmania  
DPIWE is responsible for developing policy support data such as the State of the Environment Report 
(SOE Unit RPDC 2003) 
Beekeepers Policies, technology  Tasmania  DPIWE is the government agency responsible for the beekeeping industry in Tasmania. 
DPIWE 
Fruit & seed 
producers 
Agricultural 
technology  Tasmania  DPIWE actively promotes and supports agricultural and horticultural activities of all sorts across Tasmania 
RPDC Local Government 
Regulation, 
Policies  Tasmania  
The RPDC oversees the almost all forms of lad use development in Tasmania, and interact directly with 
local governments for specified developments and in cases of contentious developments.   
Forestry 
Tasmania 
PFT 
FIAT 
Gunns 
FPA 
Minority 
loggers 
Regulation, 
Code of 
Practice 
Variable Tasmania 
Ongoing 
and ad 
hoc 
FPA delivers a regulatory framework to all members of the Tasmanian forestry industry, providing the 
forest practices code, certification of forest plans, authorisation of forestry practices officers, spot checks of 
compliance and review of activities (Forest Practices Board 2003c; Forest Practices Board 2003d).  They 
have also received criticism for a lack of transparency and independence (The Mercury 2003e). 
RPDC    Tasmania  The RPDC oversees the almost all forms of lad use development in Tasmania, and interact directly with local governments for specified developments and in cases of contentious developments.   Local 
Government Conservation 
NGO’s 
Regulations, 
fines variable Tasmania Ad hoc 
Derwent Valley Council fined The Wilderness Society $200 over failure to provide adequate sanitary 
facilities at a rally in a Styx forest logging area (Martain 2003c) 
Federal 
Government Lobbying Variable Australia ongoing 
Conservation 
NGOs 
Tasmanian 
Government Lobbying  variable Tasmania ongoing 
A number of environmental NGOs have been quite vocal in their lobbying government, most noticeably the 
national organisation The Wilderness Society (TWS 1998b) (cf. Section 4.3.4) 
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Forestry 
Tasmania 
Lobbying; 
Protests   Tasmania  
Government departments are lobbied to change polices and management to better protect the natural 
environment and old-growth forests in particular. 
Gunns Lobbying, Protests  Tasmania  
Conservation-minded shareholders of Gunns put forward motions that if carried would have seen Gunns 
stop logging in old-growth forests (Altmann 2003d; Altmann 2003a; Altmann 2003b; Altmann 2003c; Nick 
Clark 2003d; Nick Clark 2003e; Nick Clark 2003c; Levy 2003; Pretty 2003c; The Mercury 2003j; Libby 
Sutherland 2003; Wood 2003).  They have lobbied Gunns shareholders, financiers and clients to stop 
forestry activities that they see as environmentally unsustainable (Dodd 2003b; Main and Bolt 2003; The 
Mercury 2003b; Skulley 2003) 
Protestors have also attempted to stop activities at one of Gunns woodchip mills (Catherine Anderson 
2003; Gay 2003b) 
Tasmanian 
community Tasmania 
Australian 
community 
Lobbying 
Education  Australia 
Ongoing 
Active lobbying and education of the community is undertaken to obtain donations to fund lobbying of 
governments and agencies, and to encourage community members to lobby government to seek changes 
to policies and legislation. 
Forestry 
Tasmania 
FIAT 
Gunns 
Minority 
loggers 
Goodwill  Tasmania Ongoing 
This group delivers goodwill to the forestry industry, supporting policies, activities and approaches, 
ostensibly because these industries support communities (see e.g. support by Barry Chipman of 
Tasmanian industry Maher 2004; Fullerton 2004; Bevilacqua 2003a) 
Tasmanian 
community  Tasmania Ongoing 
TCA 
Australian 
community 
Lobbying 
 Australia Ongoing 
TCA actively promotes and defends the forestry industry to the Australian community (and beyond, see 
Lovibond 2003a ; Sunday Tasmanian 2003a; Kane Young 2003a), seeking to expand its membership and 
increase the coverage of the issues facing forestry communities (TCA 2004). 
Tasmanian 
Government  
Forestry 
Tasmania  
FPA  
PFT 
Lobbying 
 
Tasmania Ongoing The explicit objective of FIAT is to change or maintain government policy in favour of the forestry industry (FIAT 2001;  cf. Koch 2003; The Mercury 2003c; The Mercury 2003d). 
TCA Goodwill, funding   The forestry industry backs up the activities of TCA and may provide financial support  (see Fullerton 2004) 
Gunns  Ad hoc 
Minority 
Logging 
Operators 
Training, 
Technology  
 Ad hoc 
FIAT acts to further the interests of the forestry industry and provides for staff training and technology 
transfer between commercial forestry companies (FIAT 2001)  
FIAT 
Tasmanian 
community Lobbying  
Tasmania 
Ongoing 
FIAT actively promotes its interests to the community, and tries to reinforce the importance of the forestry 
industry through advertising and education.  In 2000-2001 they actively undertook a campaign to 
discourage the community from voting for the Tasmanian Greens in the local government elections (FIAT 
2001; cf. The Mercury 2003i) 
Tasmanian 
government  Beekeepers 
Forestry 
Tasmania 
Lobbying 
 
Tasmania 60 years 
Beekeepers have been lobbying the state government and the forestry commission for protection of the 
Leatherwood resource on which they are dependant since 1946 when ‘…the first meeting of the statewide 
Tasmanian Beekeepers Association passed a motion requesting the Forestry Department to preserve 
Leatherwood areas and make it an offence to fell Leatherwood trees of diameter less than 9 inches at the 
butt’ (Hoskinson 2003).  Deputations have been at least annual since (Mares 2006b). 
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DPIWE Lobbying, information  Tasmania Ongoing 
Beekeepers provide ongoing information to DPIWE on the state of the beekeeping industry; all beekeepers 
and hives must be registered (DPIWE 2005a) 
FPA Criteria  Hobart Ad hoc 
Beekeepers make submissions to the FPA on forest practices that will preserve melliferous flora, such as 
avoiding rich stands of Leatherwood by implementing wider streamside reserves (FPB 2000 (this is the 
only mention of Leatherwood)).   
Tasmanian 
Community  Tasmania   
Australian 
Community 
Leatherwood 
honey, 
lobbying 
 Australia  
Tasmania is the only place in the world that produces leatherwood honey; and over 60% of production is 
exported, to Australia and the world (DPIWE 2005a; Mares 2006b).  Other honey is also produced from 
fruit and seed crops, and from other native vegetation, e.g. Tasmanian Blue Gum (Hedley Hoskinson, Aug 
2002, pers. comm.) 
Fruit & seed 
producers 
Pollination 
services  Tasmania  
Many fruit and seed crops in southern Tasmania are highly dependant on commercial pollination to set 
seed or fruit, e.g. blueberries, carrot, broccoli, cauliflower, onion, celery, almonds (all 100% dependant on 
bees), cherries, apples (90% dependant), plum, prune and apricots (70% dependant) (Roderic A. Gill 
1993; Mares 2006b),  
Federal 
government Canberra 
Tasmanian 
Government 
Forestry 
Tasmania 
DPIWE 
Lobbying Variable 
Tasmania 
Ongoing 
Tourism operators continue to lobbying governments and government agencies for increased access and 
increased consideration of their industry with respect to the forests of southern Tasmania and old-growth 
forests in particular. Tourism Operators 
Tasmanian 
community Employment 
18,300 jobs 
22,500 jobs Tasmania 
2003 
2004 Tourism is a large and growing sector of the Tasmanian economy. 
Goodwill; 
lobbying   Tasmania   
There appears to be a direct relationship between the director of Gunns and the state minister for forests, 
revealed in the Tasmanian State Parliament  'Mr. Lennon had been dining at a posh restaurant the night 
before with the chief of timber giant Gunns, John Gay' (Whinnett and Rose 2004) 
Donations At least $25,000 2002 
Gunns has made yearly donations to both the Labour and Liberal parties (Crawford 2003a; Flanagan 
2003) 
Prior to the 2002 election, $25,000 was channelled to the Liberal party through a third party, and the 
Liberal leader received $10,000 from Gunns (Whinnett 2003g) 
Tasmanian 
Government 
Taxes Over $43 
million 
Tasmania 
2004-05 (Gunns Ltd 2005) 
Forestry 
Tasmania 
Income 
(stumpage)    Gunns paid royalties of $15/m
3
 for pulp logs and $45/m3 for sawlogs in 2003 (Phil Hopkins 2003)  
Information  Tasmania Ad hoc The FPA receives information from forestry operators, including Gunns, regarding the forest practices code 
and its implementation. 
Forest practice 
plans  Tasmania  
Every forestry operation that is carried out on public or private land requires the formulation and 
submission for certification of a forest practices plan. FPA 
Compliance 
reports  Tasmania  
Logging operators are required to report on their compliance with the forest practice plan and the code of 
practice, via the forest practices officers they employ. 
PFT Plantations,  harvesting  Tasmania Ongoing 
PFT actively works to promote and develop private timber reserves, and as the major logging operator and 
largest plantation manager, Gunns provides harvesting and plantation technology. 
Conservation 
NGOs Litigation 
Writ seeking 
$6.9 million Tasmania 2004-06 
‘In December 2004, Gunns Ltd, Australia’s largest export woodchipper, commenced civil proceedings in 
the Victorian Supreme Court against 20 individuals and organisations’ 
 (Gunns 20 2005) 
Gunns 
TCA Funding $800,000 p.a. Tasmania Yearly 'Barry Chipman makes no apology for being funded by Gunns and the industry to the tune of $800,000 a year' (Fullerton 2004) 
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FIAT Funding, goodwill  Tasmania Ongoing 
In 2001 Gunns CEO John Gay was chairman of FIAT, and like all members, made contributions in 2001 to 
a total funding pool of around half a million dollars (FIAT 2001). 
Minority 
loggers Contracts  
Forest 
coupes Ongoing Some minority loggers work as subcontractors for Gunns. 
Pollution  Annually Accumulation and persistence of smoke (Kimmins 1997 cited in Hickey et al. 2001) 
Tasmanian 
Community 
Employment, 
wages, 
lobbying 
1700 +1300 
1209 
1709 
Tasmania 2003 2004 
2005 
In 2003 John Gay stated that Gunns employed 1700 people directly, and 1300 contractors (Phil Hopkins 
2003).  The stated  number of direct employees in 2004 was 1209 and  1709 in  2005 (Gunns Ltd 2005).  
Gunns promotes its activities to the community, and lobbies them to continue to support the forestry 
industry. 
Tasmanian 
Greens Litigation 
Writ seeking 
$6.9 million Tasmania 2004-06 
Members of the Tasmanian Greens were named in legal proceedings described for Conservations NGOs, 
above (Gunns 20 2005) 
Forestry 
Tasmania 
Income 
(stumpage)   Ongoing  Smaller operators may either pay to harvest timber from clearfell coupes, or may pay to ‘scavenge’ timber Minority 
Loggers Tasmanian 
community  Employment   
Tasmania 
 
 ABS figures for total employees in the industry in 2003 are 6800 plus 1000 in allied work, and static or 
declining (Fyfe and Darby 2004).  Over half of these  
Tasmanian 
government 
Electoral 
support  Tasmania  
The current Labor government came to power in 1998, and in 2002 received continuing strong support 
from the electorate.  The next Tasmanian state election is due in 2006. 
FPA Information  Tasmania  The FPA receives submissions from the community regarding refinement of the forests practices code, and 
at times actively seeks such submissions. 
Local 
Government Funding   LGA Yearly Rates $5.443 million in Derwent Valley 2003-04 (Derwent Valley Council 2004) 
Tasmanian 
Community 
Fruit & seed 
producers 
Workers; 
goodwill; 
investment 
  Tasmania Ongoing 
Horticultural crops, particularly stone and pome fruits, are being increasingly planted in southern 
Tasmania, particularly in the Huon Valley (DPIWE 2005a).  Such areas need workers and investment, as 
well as local markets for their products. 
Conservation 
NGO’s 
Goodwill, 
funding  Ongoing The community makes ongoing donations to NGOs such as The Wilderness Society 
Australian 
Community Federal 
government 
Electoral 
support, 
lobbying 
 
Australia 
 
The Australian community delivers electoral support to the government, and most recently in the 2004 
election, the incumbent government increased its numbers; Tasmania’s forests were a much-publicised 
issue in that election.  The community also lobbies the government to intervene in the situation in 
Tasmania, or to change or maintain forest policies.   
Tasmanian 
government Lobbying  
Tasmanian 
parliament  
It appears that the Greens have become the de facto opposition party in the Tasmanian parliament, at 
least in the eyes of Gunns CEO John Gay: ‘…those people are on the…other side of government [not the 
Liberal Party] The Green Party’ (Fullerton 2004) Tasmanian Greens Forestry 
Tasmania Litigation   Tasmania   
In May 2005 Tasmanian Greens Senator Bob Brown commenced legal proceedings to stop the logging of 
Wielangta State Forest east of Hobart (Bob Brown 2005a) 
Fruit & seed 
producers Beekeepers Income   Tasmania  
Pollination services have previously been delivered incidentally, or pro bono, however as the importance of 
this service is being recognised, payment for pollination is increasingly being offered. 
Table 40: Deliveries beliefs to institutions 
Delivering Receiving Deliveries Comments 
Federal Government 
DEH 
AFFA 
Tasmanian Government 
Technocracy 
Forestry Tasmania 
Criteria All these institutions receive criteria that support the belief that decisionmaking is best left to powerful and educated elites; those 
elites may be the political elites, who have managed to gain and retain political power, or educated elites, most usually scientific 
elites, who insist that all decisions must be made based on reductionist, discipline-based research which is either scientific or 
pseudo-scientific, but typically objectivist and quit e often instrumentally rationalist in its approach (see Section 2.2). 
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DPIWE 
TCA The mission of TCA  seeks to have ‘…Australian forests are scientifically evaluated and sustainably managed for the benefit of future generations and genetic diversity’ (TCA 2004). 
FIAT 
Gunns 
These institutions seem to have a strong belief in technocracy, but it may be that they are selective in choice of scientists and 
scientific arguments, and in the face of uncertainty may advocate the status quo. 
Tasmanian community A proportion of the community place their faith in the ability of educated and powerful elites to make decisions for them (for discussion of the tension between democracy and technocracy see Lane et al. 2004) 
Tasmanian community 
Australian community Shared narrative 
Tasmanian Greens 
Criteria It is plausible that a section of these groups believe that decisions should be made through the creation of a shared narrative or 
shared understanding, and not have options dictated by a powerful or educated elite (see Table 4). 
Federal Government 
AFFA Criteria 
It appears that the direct use of native forests is the dominant belief in the Federal government and AFFA.  That this should be the 
case was not questioned during the RFA process; further, when the Qld government forged an arrangement that meant that no 
native forests would be logged after 2020, the Federal government refused to ratify the agreement (A.J. Brown 2001). 
Tasmanian Government 
Forestry Tasmania Criteria 
There seems to be an ongoing and long term belief in the direct use worth of Tasmania’s environment, which has seen the active 
exploitation of forests occurring for over 100 years (see J. Young 2002), as well as the widespread building of hydro schemes 
across the state (see Lowe 1984). For example, a 2005 report to government asked the question ‘how can we continue to log old-
growth forest’, not ‘should we continue to log old-growth forest’ (see Forestry Tasmania 2005) 
TCA 
FIAT 
Gunns 
Minority Logging Operators 
Criteria 
The forestry industry, TCA, Industrial logging companies, as well as smaller logging operators, by definition must believe that 
forests should be directly used to continue actively to exploit and actively seek to exploit them as they do.  This belief delivers 
criteria to these groups that forests should be materially exploited, and may motivate the intense lobbying from these groups for 
continued or increased access to old-growth forests. 
Direct use worth 
Tasmanian community Criteria It is apparent that there  is a proportion of the community that beliefs that worth of the environment lies in direct use 
Federal Government 
This belief is represented in government rhetoric, and is likely to be present in at least some members of this grouping, an provides 
criteria for the policymaking agenda; it would generally appear, however that this belief is not as strongly or widely held as the belief 
in the direct use worth of the environment. 
DPIWE 
RPDC 
More than other government departments examined in this study, these appear to have integrated a belief in the amenity worth of 
the environment, if not into their culture then into their rhetoric at least. 
Conservation NGOs While this is not the only belief apparently motivating Conservationists, it is certainly an important belief, based on the typical focus 
on ‘charismatic’ and ‘beautiful’ places. 
Tourism Operators 
Nature-based tourism in Tasmania is driven by a belief in the amenity worth of the environment, and it is not unreasonable to 
suggest that operators also share that belief, or at least understand that it is legitimate for other people to hold that belief (see The 
Mercury 2003m; Giason 2003; Kirkpatrick 2001; Sun and Walsh 1998; de Blas 2004a) 
Amenity worth 
Tasmanian community 
Criteria 
It seems obvious that a significant proportion of the community believes in the amenity worth of the environment, although this is 
not universal. 
DEH 
DPIWE 
It would appear that this belief delivers criteria for judgements and policymaking to some extent, but it is not clear whether this is 
rhetoric attempting to reflect changing community beliefs.  Often such institutions have an ‘instrumental rationalist’ approach to 
policymaking (see Technocracy, above). 
Conservation NGOs 
Existence worth 
Tasmanian community 
Criteria 
This is a strongly held belief within parts of these groups, and may be a motivation for the lobbying these groups carry out to have 
old-growth forests conserved. 
Conservation NGOs 
Beekeepers 
Tourism operators 
Tasmanian community 
Indirect use worth 
Australian community 
Criteria All these groups seek non-extractive use of forests, but may have a wide range of beliefs about what those non-extractive uses 
might be, e.g. carbon sequestration, biodiversity conservation, maintenance of scenic vistas, bee visitation. 
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Federal Government Criteria 
Governments typically tend to defer decisions on environmental management as long as is politically feasible, so as to leave open 
the option to change the land use as the conditions of the day dictate as most politically beneficial (see for example the Brigalow 
Belt South decision in North West NSW, which was deferred for three years to keep options open and avoid a politically unpopular 
decision NPA 2005) 
Conservation NGOs Criteria 
These groups often express that the option worth of the natural environment needs to be recognised, and while some individuals 
most likely hold this belief, it is possible that such expressions are rhetoric only, and similar to the discussion above, serve to defer 
decisions that may close-out other policies more in tune with beliefs (e.g. bequest worth, existence worth) 
TCA Criteria The mission of TCA  seeks to have ‘…Australian forests…sustainably managed for the benefit of future generations and genetic diversity’ (TCA 2004). 
Tourism operators Criteria This group may believe that their option to be able to indirectly use native forests in the future must be preserved; they may see that clearfelling of old-growth forests closes out that option(The Mercury 2003k)  
Gunns 
Minority Logging Operators Criteria 
Whilst these groups typically may seek to maximise ‘net present value’ by immediate forest exploitation, there are also elements 
that wish to reserve the option to log those forests at a later date, and so may actively lobby against the change of such forests to 
conservation areas.  There may be an ambivalence then amongst smaller operators, who do not wish to see forests logged in the 
short term, but also do not wish to see them conserved in the long term (Beck 2003)  
Option worth 
Tasmanian community Criteria Many members of the Tasmanian community, supportive of the long-term future of the forestry industry, may believe that the option 
of logging must be retained into the future. 
DEH 
DPIWE Departments with responsibility for the environment and its conservation  
Conservation NGOs The public statements of this group frequently articulate a belief in the bequest worth and intergenerational equity issues of forests. 
Beekeepers 
Tourism Operators 
These industries appear to recognise a much stronger belief in intergenerational equity, and being able to leave the forests from 
which they can make a living to future generations (see Roderic A. Gill 1993) 
Tasmanian community 
Australian community 
Bequest worth 
Tasmanian Greens 
Criteria 
These groups appear to hold beliefs in the bequest worth of forests, and typically call for conservation, or at least wise 
consumption, so as not to disadvantage future generations wishing to utilise those forests.   
Conservation NGOs Much of the literature from conservation NGOs reveals that transformative worth is an important belief, and one that motivates 
attempts to conserve the natural environment (TWS 2003a; TWS 1998a). 
Tasmanian community 
Australian community 
It is apparent that a section at least of the community feel that the natural environment has the ability to make strong psycho-
spiritual impacts Transformative worth 
Tasmanian Greens 
Criteria 
This belief has often been expressed by Green politicians and appears to underpin much of Greens policy regarding conservation 
(see Bob Brown 2004) 
Federal government 
Tasmanian government 
Private property 
Gunns 
Criteria 
Much government policy seems to treat private property as a given truth, in economic practices, in formulating social policies, and 
constraining the types and implementation of environmental policy.  For example, current policies allow ownership of land covered 
with forest originating before European settlement, and allows landowners discretion to carry out activities largely as they see fit 
(see for example Recherche Bay Altmann 2003e; Bob Brown 2005b; Darby 2003b; Haley 2003; Danny Rose 2003a; The Mercury 
2003h) 
Tasmanian community 
Australian community 
Sections of the community may feel that the community needs to be treated as a coherent whole, and that decisions need to be 
made cognisant of this understanding. Communitarianism 
Tasmanian Greens 
Criteria 
Policies apparently seek to reflect an inclusive and holistic approach to society (see http://www.tas.greens.org.au/policy) 
Federal government 
Adversarial governance Tasmanian government Criteria 
Both these levels of government appear to perpetuate an adversarial stance, developing apparently partisan policies and 
legislation.  This approach is embedded and reinforced by the Westminster parliamentary system currently implemented in 
throughout Australia 
Federal government Economic growth 
Tasmanian government 
Criteria This belief has become the dominant paradigm in Australian politics, and the implicit goal of most policy, and explicit goal of a large 
proportion of policy (for example, Prime Minister Howard has made 1100 media releases mentioning ‘economic growth’ (see 
http://www.pm.gov.au/news/media_releases/index.cfm).  This belief has seen governments using GNP as the only or at best most 
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significant indicator of progress (see Section 2.4.5) 
Gunns 
 This belief drives a majority of modern companies, which seek perpetually to increase revenues, increase profits, increase market 
share, maximise ‘net present value’, increase share price; in recent years Gunns has sought and done all these things (see Section 
4.3.3 (and (Gay 2003b; Gay 2003a; Gay 2002b; Gay 2002a; Gay 2003a; Gay 2004; Gay 2005)) 
Table 41: Deliveries institutions to technology 
Delivering Receiving Deliveries Location Time Comments 
Forestry research ongoing 
The federal Forest Agency is the department of Agriculture, Forestry, and Fisheries Australia 
(AFFA).  They are involved in the funding and direction of forestry research in Australia (see 
http://www.affa.gov.au) AFFA 
Plantations 
Tools, skills & 
knowledge Australia 
ongoing AFFA is involved in the establishment of plantations on State-owned and private land across Australia (see http://www.plantations2020.com.au/) 
CBS harvesting Tasmania ongoing FT undertakes research into various harvesting techniques, and CBS harvesting in particular (see Pennington et al. 2001; Marsden-Smedley and Slijepcevic 2001; Lockett 1998) 
Forestry research Tasmania Ongoing 
FT has an ongoing forestry research program, including a long-term research site (see M.J. Brown 
et al. 2001) and its own research journal Tasforests (see 
http://www.forestrytas.com.au/forestrytas/pages/tasforestsonline.html) 
FT spends over $3 million annually on research (see 
http://www.forestrytas.com.au/forestrytas/pages/research.html) 
Plantations Tasmania Ongoing 
FT has researched and developed a large range of technologies for plantation establishment, over 
the long period that this organisation has been operating in Tasmania (see M.D. Laffan et al. 
1998; M.D. Laffan 2000; M.D. Laffan et al. 2003) 
Browser elimination Tasmania Ongoing 
Use of 1080 poison to kill browsing marsupials in plantations was developed by the forestry 
commission, has been practiced in plantations in Tasmania for over 50 years, and accounts for 
25% of 1080 use in Tasmania (Forestry Tasmania 2002? ; DPIWE 2005b;  see e.g. le Mar and 
McArthur 2000).  More recently shooting has been employed as an alternative to 1080 poisoning 
(Katherine Johnson 2003). 
Browser exclusion Tasmania Ongoing 
In response to public outcry against 1080 use (see Adams 2002; Altmann 2003f; Briggs 2003a; 
Nick Clark 2003a; Trethewey 2003) FT has been exploring and developing non-lethal alternatives 
such as tree guards, fencing, repellents and cover crops (Forestry Tasmania 2002? ; Katherine 
Johnson 2003) 
Forestry Tasmania 
Pesticides 
Tools, skills & 
knowledge 
Tasmania Ongoing Pesticide technology has been developed for the application of a range of pesticides in plantation forestry (e.g. Neilsen and Ringrose 2001) 
Beekeeping DPIWE contributes significantly to beekeeping technology is Tasmania as the primary agricultural 
research and extension organisation (see DPIWE 2005a) 
Browser elimination DPIWE is responsible for the licensing of poisons in Tasmania, in particular 1080 poison, and the 
regulate and specify conditions of use for such poisons in forestry (see DPIWE 2005b) DPIWE 
Pesticides 
Tools, skills & 
knowledge Tasmania ongoing 
DPIWE is responsible for the licensing of herbicides and insecticides and other such agricultural 
chemicals 
CBS harvesting FIAT Woodchipping 
Tools, skills & 
knowledge Tasmania Ongoing 
FIAT allows for the dissemination of information and development of a range of forestry related 
technologies (see FIAT 2001). 
Beekeepers Beekeeping Tools, skills & knowledge Tasmania Ongoing 
The Tasmanian Beekeeping Association act as a conduit for the transfer of beekeeping tools, 
skills and knowledge between beekeepers, which in turn develop this technology. 
Gunns CBS harvesting Tools, skills & knowledge Tasmania Ongoing 
The primary harvesting technique Gunns undertakes in southern Tasmania is CBS harvesting, 
involving in particular the use of heavy machinery, and as such they make significant contributions 
to this technology 
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Woodchipping As the largest hardwood woodchipper in the world, Gunns can make significant  contributions to 
woodchipping technology 
Plantations In becoming the largest plantation manager in Tasmania, and one of the largest in Australia, Gunns can contribute significantly to the technology of plantation establishment 
Wood processing Gunns has major wood processing facilities in Tasmania and in other states, and is in a position to 
make significant contributions to wood processing technology (see http://www.gunns.com.au) 
Pesticides Gunns makes use of pesticides as a normal part of plantation establishment and can make 
significant contributions to pesticide technology. 
Traditional harvesting Minority Loggers Wood processing 
Tools, skills & 
knowledge Tasmania ongoing 
Non-industrial logging and wood processing skills are used by a small number of logging 
operators; these smaller operators can contribute substantially to such technologies  
Fruit and seed producers Beekeeping Tools, skills & knowledge Tasmania Spring 
Fruit and seed producers require pollination services each spring, and can contribute to the way in 
which beekeepers carry out those services. 
Table 42: Deliveries technology to institutions 
Delivering Receiving Deliveries Amount Location Time Comments 
Forestry Tasmania  Public forests 
CBS harvesting 
Gunns 
Criteria 
 
Public & 
private 
forests 
Ongoing 
The forestry activities of both FT and Gunns are heavily dependant on the 
use of CBS harvesting, which affects the whole approach of these 
institutions to forest management.   
Forestry Tasmania Traditional harvesting Minority loggers Criteria  
Public 
forests Ongoing  
Woodchipping Gunns Criteria   Forests Ongoing 
The availability of woodchipping technology significantly change the 
approach to forest harvesting, and provides rationale for CBS harvesting, 
since non-sawlog trees can still be fed through the chipper. 
Beekeepers Criteria   
Apiaries, 
processing 
plant 
Ongoing 
These technologies inform and limit the activities of beekeepers, who are 
limited in the times and activities spent in apiaries, and by bee-product 
processing facilities. Beekeeping 
Fruit and seed producers Criteria  Farms and 
orchards Spring 
Accessibility for hives, orchard or paddock layout, constraints in sourcing 
and introducing hives at the most appropriate times, are all example 
criteria.   
AFFA Australia 
Forestry Tasmania 
TCA 
FIAT 
Gunns 
Forestry research 
Minority Logging Operators 
Criteria Variable Tasmania Ongoing 
All these organisations receive criteria for their future management, 
business and policy decisions from ongoing forestry research. 
Federal government Canberra Ad hoc 
Tasmanian government Criteria Variable Hobart Ad hoc 
Both these levels of government develop policies and legislation that are 
cognisant of various forms of regulation technology. Regulation 
FPA Criteria Variable Hobart Ad hoc The FPA undertakes it role as a regulatory body in light of the skills, tools 
and knowledge of regulation technology. 
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Table 43: Deliveries institutions to environment 
Delivering Receiving Deliveries Amount Location Time Explanation 
Climate CBS harvesting: Greenhouse gas  Global Post logging 
The application of CBS harvesting to forests produces a large amount of discarded timber 
and vegetation, which is typically burnt.  Rapid release of carbon dioxide is the result; slash-
burning accelerates a release that occurs over five to ten years if the slash is unburnt 
(Kimmins 1997, cited in Hickey et al. 2001) 
CBS harvesting Forest coupes 
FT regularly employs CBS harvesting on state managed old-growth forests.  Utilisation of fire 
(see Marsden-Smedley and Slijepcevic 2001) in these areas has had some undesired 
impacts, killing trees of significance (see Luke Sayer 2003f; Luke Sayer 2003c) 
Old-growth forests 
Forestry research 
 
Warra LTER 
site 
 The Warra Long-Term Ecological Research site is used to investigate the effects of logging 
on old-growth forests (Alcorn et al. 2001; Bashford et al. 2001; Corbett and Balmer 2001; P. 
Davies et al. 2001; Jarman and Kantvilas 2001a; Jarman and Kantvilas 2001b; Neyland 
2001; Su et al. 2001) 
Mature 
leatherwood CBS harvesting  During logging 
Leatherwood is destroyed during CBS harvesting, and typically fails to regenerate after the 
intense fires(SBA 2004; Andrewsartha 2003; Mares 2006b) (cf. Gunns-Mature leatherwood) 
Coarse woody 
debris CBS harvesting  Post logging  Coarse woody debris is destroyed by bulldozing and burning. 
Forest structural 
diversity CBS harvesting  
Forest coupes 
During logging 
Understorey plants and the multilayered structure of forests is destroyed by CBS harvesting, 
and replaced by single-storey even-aged monoculture (see entry for Gunns-Forest structural 
diversity) 
Fire Fire suppression 113 fires State Forests Nov-Mar 2003-04 
In the 2003-04 season crews attended 113 fires, that burnt over 106,000 ha, including 
24,409 ha of FT managed land, 2.5 times more than the ten year annual average; $5 million 
was spent in fire suppression (Forestry Tasmania 2004).  Many of these fires resulted from 
arson (The Mercury 2003g) 
Public forests CBS harvesting 13 coupes State forests 2001-02 Thirteen forest coupes were logged in the Huon management area in 2001-02 (at 100 ha/coupe, c. 1300 ha) (Forestry Tasmania 2002b) 
Forestry 
Tasmania 
Browsing 
marsupials 
Browser elimination; 
browser exclusion  
Plantation 
forest coupes Post logging 
FT continues to carry out both the elimination of browsing marsupials through 1080 
poisoning, as well as increasingly using non-lethal technologies. 
PFT Private forests Plantation technology  Plantation land  
PFT actively delivers plantation technology to potential private forests, primarily through 
securing plantation managers to undertake such work. 
Mature 
leatherwood 
Stands of mature leatherwood are actively sought by all beekeepers in southern Tasmania 
during the 4 week flowering season in late summer (RIRDC 2005; Mares 2006b); 
leatherwood progressively flowers from low to high altitude, and bees follow the flowering 
trees up altitudinal gradients to prolong the season (Hedley Hoskinson, SBA Aug 2002 Pers. 
Comm.) 
Beekeepers 
Public forests 
Beekeeping 
technology 
Thousands 
of hives Apiary sites 
Spring-Summer 
annually 
Public forests of many types are used by beekeepers as a source of nectar throughout the 
warmer months (RIRDC 2005) 
Climate CBS harvesting: Greenhouse gasses   Global Post logging 
The application of CBS harvesting to forests produces a large amount of discarded timber 
and vegetation, which is typically burnt.  Rapid release of carbon dioxide is the result;  slash-
burning accelerates a release that occurs over five to ten years if the slash is unburnt 
(Kimmins 1997, cited in Hickey et al. 2001) 
Gunns 
Microclimate CBS harvesting 
Degradation 
of 
microclimate 
Forest coupe 0-10 yrs post logging 
Higher susceptibility of regeneration to damage and loss of growth or failure due to over-
exposure and frost damage on harsh sites (Ashton and Willis 1982, Battaglia and Wilson 
1990, cited in Hickey et al. 2001) 
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Scenic views CBS harvesting Degradation 
of views 
Forest coupe, 
tourist roads, 
local 
community 
areas 
0-10 yrs post 
logging 
Creation of an extreme initial visual impact, reducing landscape values (Forestry Commission 
1990, cited in Hickey et al. 2001) and impinging on social amenity (Burgess et al. 1997, cited 
in Hickey et al. 2001) 
In contrast, retaining small islands of vegetation may reduce visual impacts of clearfelling 
(Hickey et al. 2001:162) 
Accumulation and persistence of smoke (Kimmins 1997, cited in Hickey et al. 2001) 
‘…every autumn, the island's otherwise most beautiful season, china-blue skies are 
frequently nicotine-scummed…’ (Flanagan 2003) 
Old-growth forests CBS harvesting 
Removal of 
all old-
growth trees 
Forest coupe 0-200 yrs post logging 
Loss, or a significant reduction of old-growth structures and the frequency of those species 
dependent on older forest (Lindenmayer et al. 1990, Taylor and Haseler 1995, Chesterfield 
1996, Meggs 1996, Ough and Murphy 1996, Michaels and Bornemissza 1999, cited in 
Hickey et al. 2001) 
Mature 
Leatherwood  CBS harvesting 
Removal of 
all 
leatherwood 
trees 
Forest coupe 70 yrs post logging 
Only sparse regeneration of the rainforest component in mixed forests (Hickey 1994, cited in 
Hickey et al. 2001). Reduction of special species timbers and nectar resources (Southern 
Forests Community Group 1996, cited in Hickey et al. 2001) (cf. Forestry Tasmania-Mature 
leatherwood) 
Loss of 
nutrients 
Potential nutrient and organic matter loss from high intensity slash-burns (Harwood and 
Jackson 1975, Raison 1980,  Jackson 2000, cited in Hickey et al. 2001)  
Gunns 
Soil richness CBS harvesting 
Erosion 
Forest coupe Post logging Mechanical harvesting machinery can significantly affect soil structure leading to erosion, 
particularly after clearing and burning (Wilson 1999) and after cable logging on steep slopes 
(M. Laffan et al. 2001) 
Forest growth rate CBS harvesting 
Improved 
growth of 
eucalypt 
seedlings 
Forest coupe 5 years post logging 
Clearfelling, high intensity burning and aerial sowing has been the standard silvicultural 
system for lowland wet eucalypt forests with dense understoreys in Tasmania since the 
1960s (Hickey and Wilkinson 1999a, cited in Hickey et al. 2001) 
CBS harvesting: 
water pollution 
Sediment 
loads into 
waterways;  
All 
downstream 
waterways 
At least 5-8 
years post 
logging 
The removal of all above ground vegetation results in erosion of the soil surface, and the 
deposition of large amounts of (particularly fine) sediment into waterways in the season(s) 
following the operation; Once plantations have been sown and seedlings start growing into 
saplings, they take up much more water than the mature forest did, resulting in reduced 
water flows downstream, by as much as 50% (Dargavel et al. 1995). In the case of 
Launceston the city is having to investigate the construction of dams to make up for the lost 
flow in the river; "Following clearfelling in both ash and mixed species forests, Nandakumar 
and Mein estimate that for every 10 per cent of a catchment cleared, a 33 mm increase in 
runoff can be expected.  Flows reach a peak 2 to 3 years after clearing and then decline 
which, in the case of the Melbourne Water experimental catchments, meant a return to pre-
treatment levels in some 5 to 8 years.  For ash-type catchments subject to clearfelling and 
regeneration, water yield continued to decline below pre-treatment levels.  In one 
experimental catchment, water yield declined to 50 per cent of its pre-treatment level." p v (P. 
Davies et al. 2001) 
Hydrology 
CBS harvesting: 
reduced runoff from 
plantations 
      
‘Well, you can make a rough estimate based on the area of the plantations and the type of 
rainfall ranges.  It would be nice to know exactly when they were all planted.  But it's 
somewhere between the equivalent of one and two Olympic-size swimming pools per person 
in Tasmania per year.  That is a lot of water (David Leaman (Geohydrologist) quoted by 
Fullerton 2004) 
Gunns 
Coarse woody 
debris CBS harvesting       Coarse woody debris is destroyed by bulldozing and burning. 
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Gunns Forest biodiversity CBS harvesting   Local and State-wide  
At least short-term changes in vascular plant species composition (Dickinson and Kirkpatrick 
1987, Ough and Ross 1992, Peacock 1994, cited in Hickey et al. 2001). Trees providing 
special species timbers and nectar resources are destroyed in clearfell operations (Southern 
Forests Community Group 1996, cited in Hickey et al. 2001). Ornithologist Sarah Lloyd states 
the major reason for the decline of robins in Tasmania is habitat destruction, which has 
increased as forestry operations have accelerated and gone into previously inaccessible 
areas, and mature forests have been converted to plantations (Knowler 2002)  Clear-felling 
and short rotations may eliminate some plant species (Jarman and Kantvilas 2001a; Jarman 
and Kantvilas 2001b) 
Gunns Forest structural diversity CBS harvesting 
Reduced 
structural 
diversity 
forest coupe 
Post logging, 
potentially 
lasting decades 
to centuries 
Loss, or a significant reduction of old-growth structures and the frequency of those species 
dependent on older forest (Lindenmayer et al. 1990, Taylor and Haseler 1995, Chesterfield 
1996, Meggs 1996, Ough and Murphy 1996, Michaels and Bornemissza 1999, cited in 
Hickey et al. 2001). Loss of advance growth and potential sawlogs in multi-aged forests 
(Forestry Commission 1990, cited in Hickey et al. 2001) 
Birds and animals CBS harvesting Habitat destruction   
‘as native forest is replaced by plantations quoll habitat vanishes’ (Bevilacqua 2003b) 
Logging impacts upon riparian habitats when buffers are < 30 m wide (P.E.  Davies and 
Nelson 1994) (cf. Francis 2003; Gilfedder and Kirkpatrick 1998) Logging practices in tall wet 
forests need to account for habitat requirement of non-tree species, especially birds and 
animals (Lindenmayer 1996) 
Some species of birds that occur in mature forest are virtually absent from regrowth (R. 
Taylor et al. 1997) 
Fire     
The delivery of Gunns to fire covers two extremes.  In delivering CBS harvesting to forest 
coupes they are actively engaged in creating fire in the landscape.  However, once a 
plantation or regrowth is established, fire is actively suppressed to reduce damage to young 
and growing trees.  Some are concerned at the ‘double standard’ of home heaters needing to 
meet strict emissions limits while ‘regeneration burns’ release more pollution (Sunday 
Tasmanian 2003c) 
Public forest Plantations technology 
Fertiliser; 
irrigation; 
pesticides; 
thinning 
Forest coupe 
Private forests Plantations technology 
Fertiliser; 
irrigation; 
pesticides; 
thinning 
Private timber 
reserve 
First 2-3 years 
Application of fertiliser to plantations affects soil microbial status (Smethurst et al. 1998)  
Irrigation of plantations has been developed to increase tree growth rates (Worledge et al. 
1998) 
Pesticides are typically applied to reduce initial weed growth (Neilsen and Ringrose 2001) 
Trees are thinned to increase growth (Pinkard and Neilsen 2002) 
Gunns 
Browsing 
marsupials Browse elimination    
Many people have spoken out against the use of lethal forms of browser control (Adams 
2002), most particularly the use of 1080 by Gunns in plantation establishment on recently 
cleared forest land (Macken and Chenoweth 2002) 
Old-growth forests       
Selective removal of trees extends the period over which old-growth trees can be harvested: 
‘It makes sense to selectively log these forests over 20 years rather than clear them out in six 
months’ (Beck 2003)  Minority 
loggers 
Public forests 
Traditional 
harvesting 
  
      
 Retained vegetation is likely to be a source of propagules (i.e. seeds, spores) for species 
that would otherwise be poorly represented in silvicultural regeneration (Hickey et al. 
2001:162) 
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Delivering Receiving Deliveries Amount Location Time Explanation 
Federal Government       
DEH    
AFFA    
Climate 
Tasmanian government 
Criteria for 
policies 
regarding 
environment, 
conservation, 
primary 
production 
   
The Federal government is required to develop policies that are responsive to the 
Australian climate, and in particular responsive to climate change. 
Forestry Tasmania Criteria; timber  
Forest 
coupes Ongoing 
Total old growth in the southern forests consists of 5,000 ha production forest, 2,000 ha 
Warra LTER site and 7,900 ha Special Timber Management Units.  The rate of clearfell 
harvest in 2002 was 200-400 ha p.a., which if sustained means that  all old-growth in 
production forest may be gone by 2013 (G. Green 2002b) 
Tourism Operators Tourist destinations       
Increasingly tourists are visiting or wishing to visit Tasmania’s old-growth forests (Fyfe 
and Darby 2004; Bantick 2004) 
Gunns Timber and 
woodchips 
5 million 
tonnes 
Tasmanian 
forests 2001 
Gunns became the monopoly woodchip exporter in 2000-01, exporting 5,300,300 
tonnes of woodchips (ABS, cited in G. Green 2002b), the vast majority coming from old-
growth forests. 
Minority Logging Operators Environmental 
substance       
Smaller operators and craftsmen can salvage high quality timber from clear-fell forest 
coupes, such as 90 tonnes of prized deep-red myrtle from 1 ha of southern forest; these 
operators argue that such areas should not be clear-felled (Luke Sayer 2003a)  
Old-growth forests 
Beekeepers Nectar flows       
Some leatherwoods are 175-250 years old and are the most important for beekeepers 
because they flower reliably and profusely for upwards of 6 weeks (SBA 2004); 65% of 
the honey produced in Tasmania comes from leatherwood(DPIWE 2005a) 
Forestry Tasmania 
PFT 
Gunns 
Criteria for 
plantation 
establishment 
 State wide  
Plantation establishment typically takes place on sites that will deliver the greatest 
growth rates, which usually means the richest soils, and these sites are actively sought 
(Darby 2001; M.D. Laffan et al. 1998). 
DPIWE 
Criteria for 
species 
recovery plans 
 Tasmania  
Approximately 600 species in Tasmania are classified as threatened, yet only 40 of 
these have species recovery plans.  Under the conditions of the 1997 RFA all were 
supposed to have had plans completed in the first five years (Paine 2002;  see also 
Regan et al. 2001) 
Forestry Tasmania Timber and 
woodchips 415,315 m
3
 
Forest 
coupes 2001-02 
In the Huon Management area in 2001-02 public forests produced 415,315 m3 of timber 
(319 m3/ha), of which 99,511 m3 was saw and veneer logs, while 310,269 m3 (75%)  
was wood chipped (Forestry Tasmania 2002b).  Production State Forest totals c. 
115,000 ha (G. Green 2002b).  
Soil richness 
Beekeepers Nectar flows Tonnes Forest 
coupes 
Warmer 
months 
Beekeepers predominantly use forests on public land as a source of nectar for honey 
production.  State forests in particular tend to have networks of roads that allow access 
to apiarist sites; bees can only travel up to 5 km from an apiary site. 
Table 45: Deliveries technology to technology 
Delivering Receiving Deliveries Amount Location Time Explanation 
 Plantations   Logging 
coupes 
Post 
harvest 
Removal of the entire forest canopy ensures free growth of the regeneration (Bassett and White 
2001 cited in Hickey et al. 2001), particularly if that is a newly established plantation. 
CBS harvesting 
Forestry research Woodchipping 
Plantations 
Criteria   Logging 
coupes Ongoing 
Woodchipping provides a destination for trees of all sizes and quality, not just sawlogs, and so 
allows the removal of all trees to be commercially viable.  It also allows the clearfelling of forests 
that do not produce any sawlogs, and the conversion of such areas to plantations 
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Beekeeping Forestry research Criteria  Leatherwood 
areas 
Ongoing 
Some oft the ongoing research at the Warra LTER site is investigating the applicability of 
alternative harvesting techniques that allow for retention of leatherwood trees so important to 
beekeepers (Pigot 2001) 
CBS harvesting 
Traditional harvesting 
Forestry research Wood processing 
Plantations 
Criteria  
Public and 
Private 
forests 
 
Different types of wood processing require particular types of timber grown and harvested in 
different ways.  It delivers criteria to plantations for particular species, ages and forms of tress, to 
harvesting for the way in trees may be felled and transported, in particular whether they are 
carefully carried in tact or smashed, and wood processing provides criteria for research into all 
these areas.   
Table 46: Deliveries environment to environment 
Delivering Receiving Deliveries Amount Location Time Explanation 
Microclimate 
Microclimates, typically discussed when analysing plant growth and animal habitats, are 
subject to larger climate systems.  Changes to climate (such as through global warming) will 
have knock-on effects through to microclimate 
Scenic views 
Weather patterns delivered by the climate will affect scenic views by making them 
unavailable, obscured etc, particularly at times when tourists may wish to visit Tasmania, 
such as in autumn when the skies are ‘china blue’ (Flanagan 2003) 
Old-growth forests 
Mature Leatherwood  
Even temperature and rainfall, and a general absence of severe weather events means that 
old-growth forests and mature leatherwood that typically grows amongst old-growth forests 
are able to develop in extensive areas, without the stand-replacing weather events affecting 
forests in northern Australia. 
Forest growth rate 
Southern Tasmania enjoys a mild, temperate climate, ideal for tree growth; for example, at 
the Warra LTER site, temperature ranges between 7.6 and 16.2 degrees C, with rainfall 
ranging 56.2 to 115 mm between driest and wettest months (Kantvilas and Jarman 2004).  
This even temperature and rainfall regime leads to fast forest growth rates. 
Hydrology Relatively even rainfall affects the hydrological nature of the soil profiles, which in turn 
affects plant growth.  Future changes in climate may change these hydrological balances. 
Forest biodiversity Climate change may adversely affect forest biodiversity, restricting the available habitat for a 
number of species and threatening some species with local or absolute extinction 
Forest structural diversity 
Ongoing 
Climate change may see changes in the vegetation structures seen in native forests; polarity 
of such change is not clear 
Fire Summer 
Slightly higher temperatures and slightly lower rainfall in summer mean that fires are more 
prevalent then.  Future changes in climate may mean that fires become more prevalent 
(Hamilton 2004) 
Public forests 
Climate 
Private forests 
Weather 
patterns 
 Tasmania 
Ongoing 
Weather patterns that are delivered to private forests in southern Tasmania are largely 
similar to those delivered to public forests.  Climate change raises issues of conservation, 
on public lands in particular, but also on private land, and may challenge many of the 
assumptions underlying conservation reserves (Bridgewater 2002)  
Forest growth rate Hydrology      Tasmania   Younger, faster growing forests tend to take up more water than mature or old-growth forests. 
Hydrology Forest growth rate   Forest 
coupe  
The availability of moisture in the soil at the appropriate time of year and in the correct 
amount  
Microclimate    Large trunks and branches create sheltered sites and microclimatic gradients at the small 
scale. Coarse woody debris 
Soil richness   
Native 
forests 
 Rotting logs contribute to localised soil fertility (McKenny and Kirkpatrick 1999) 
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Forest biodiversity       Large diameter logs provide habitat for a range of species (Yee et al. 2001) Rotting logs provide nursery sites for rainforest species (McKenny and Kirkpatrick 1999) 
Forest structural diversity       By providing a diversity of micro-sites, structural diversity can be increased, whilst the debris itself can add to that diversity of structures. 
Forest biodiversity Forest structural diversity 
Variety of 
structure and 
form 
  
Native 
Forests   
A mix of plant species increases the forms present within the forest, and can create a 
diverse structure (see Jarman and Kantvilas 2001b; Kantvilas and Jarman 2004) 
Climate 
Greenhouse 
gas (GHG), 
particulates 
1000’s 
of 
tonnes 
Global Each 
summer 
Fire generates large amounts of smoke, made up of gaseous and particulate pollutants, 
including GHG.  These have a long-term effect on climate and rainfall patterns.  Particulates 
can have an effect on rainfall patterns, acting as nuclei for raindrops.  An over-abundance of 
such particulates can actually reduce rainfall 
Scenic views 
Smoke 
pollution; 
Destruction of 
vegetation 
 
Within 
locality of 
fire 
During 
and 
post fire 
During fires, vast amounts of smoke cover the skyline, seriously obscuring views.  Post fire 
previously vegetated landscapes are left ravaged and blackened, and depending upon 
species present, trees may be killed, leaving scorched skeletons. 
Old-growth forests Death of trees; 
recruitment  
During 
and 
post fire 
Depending upon the eucalypt species, fire may kill all trees in the local area; e.g. Eucalyptus 
regnans is killed by fire (demonstrated by the death of the most voluminous tree in 
Tasmania, ‘El Grande’, killed by fire in 2003 (see Luke Sayer 2003f; Beale 2003; Benson 
2003; Buttler 2003; Darby 2003d)  If such trees remain standing, they will release seed that 
is stored in the canopy at the time of the fire.  It is known that eucalypt seed will germinate 
or die within 1–2 years of being released from capsules (Cremer et al. 1990, cited in Alcorn 
et al. 2001).  Such stored seed is behind the rationale for  
Mature Leatherwood Death of trees  During fire 
Leatherwood trees are typically killed by fire, and mature leatherwood tends to persist in 
moister sites where fires may be less intense.  Fires will also kill seeds in soil, impeding 
regeneration in areas of intense fires. 
Soil richness Erosion  Post fire Fire in forest areas leave the soil exposed to possible erosion (Wilson 1999) 
Coarse woody debris Destruction  During fire 
Organic matter on the forest floor is typically incinerated in bush fires, or at least severely 
scorched and charred. 
Forest biodiversity   
During 
and 
post fire 
Understoreys on more recently burnt areas host a small range of non-rainforest species, 
dependant upon drainage (Alcorn et al. 2001)  Fires can eliminate species from rainforests, 
and wet forest understorey plants (Kantvilas and Jarman 2004) 
Forest structural diversity   During fire 
“Fire is the most prevalent major disturbance event in wet eucalypt forests in Tasmania and 
usually results in their regeneration” (Gilbert 1959 and Wells and Hickey 1999 cited in Alcorn 
et al. 2001:245) ‘Long unburnt patches have…rainforest understoreys’ (Alcorn et al. 2001) 
Birds & Animals Destruction of habitat, death  
Burnt 
areas 
During 
fire and 
post fire 
The habitats of many animals are destroyed during bushfires, and a great many are killed 
outright.  Many are injured and may die of their injuries or through infection, while others 
may starve in a landscape in which food sources have been destroyed. 
Fire 
Birds and Animals Suitable habitat  Forest 
areas 
 
Public forests provide suitable habitat for a range of creatures, particularly mature and old-
growth forests, which have hollows in older trees (Knowler 2003; Gibbons 1994; P.E.  
Davies and Nelson 1994; Gilfedder and Kirkpatrick 1998; Lindenmayer 1996) 
 
  
Appendix B 
Field work for Tasmanian case study 
As stated in Section 4.2.4, fieldwork for this project included a trip to Tasmania in 
2002, both to attend a conference of concerned stakeholders, and to conduct 
informal interviews with a number of important government and non-government 
stakeholders.  The names of people interviewed have been omitted to protect their 
privacy, but those interviewed included: 
A member of ‘Timber Workers for Forests’; this group has written a number of very 
revealing articles about the waste associated with current harvesting practices in 
Tasmania’s forests, and the steady decline in employment in the timber industry over 
the last five years, despite the huge increases in timber being extracted and large 
increases in profits for logging companies. 
A senior researcher with Forestry Tasmania, who has had a number of dealings with 
the Beekeepers Association, and seemed very keen to participate in research to help 
understand how to best sustain beekeeping, logging and other forest uses into the 
future.  
A senior manager of the Forest Practices Board was very interested in the Centre’s 
approach for improving the communication between stakeholders and more fully 
developing an understanding between governors and stakeholders 
Three members of the Tasmanian Beekeepers Association.  They have been 
particularly affected by forest clearfelling over the last ten years.  Beekeepers in 
Southern Tasmania are dependant upon Leatherwood (Eucryphia lucida Labill.), 
which occurs almost exclusively on public land, for both honey production and as 
food for over-wintering bees (which have to keep hives at a constant 36 degrees C).  
Leatherwood occurs as an understorey tree in old-growth mixed-forest—very tall 
Eucalypts above rainforest—and it is these forests that are currently being clearfelled 
for production of sawlogs and woodchips.  Every year the number of apiary sites is 
diminishing as more and more forest is clearfelled, and even if such areas are then 
dedicated to future Leatherwood production, the trees take seventy years or more 
before flowering adequately for use by bees.  Additional threats to beekeeping 
include current drought conditions, European Wasps (some producers have lost 50 
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hives in one year), and now the potentially devastating Small Hive Beetle that has 
been discovered in NSW and Qld.  Faced with the threat of this pest Tasmania’s 
Department of Primary Industries Water and Environment (DPIWE) has introduced 
movement restrictions on used bee equipment and hives into Tasmania.  
Beekeepers, who are currently loosing hives every year, have asked for a 
moratorium on clearfelling and burning in twenty of the seventy forestry coupes in the 
Southern Forests that are richest in Leatherwood trees, but at the time of interview, 
these requests had not been granted. 
The problem of the decline in the Southern Tasmanian beekeeping industry appears 
quite complicated.  The first thing that comes to people’s minds is reduced honey 
production.  However, this is only a minor component of the worth of bees in the 
Huon Valley.  As a hotspot of apple and stone fruit production in Tasmania the 
orchards of the region, as well as seed crops such as buckwheat and canola, are 
heavily dependant upon pollination services that bees provide.  Such a service 
requires a system of dispersed operators, able to move small numbers of hives into 
strategic locations at short notice, rather than one or two large operators.  There is 
currently one large operator in Northern Tasmania who produces large amounts of 
Leatherwood honey, but provides few pollination services, and none to the Huon 
Valley.  More stone fruit, especially cherries, are being planted all the time in 
Southern Tasmania, but already demand for pollination is outstripping the service 
that a declining number of hives and beekeepers can supply. 
A lawyer from the Environmental Defenders Office discussed the lack of litigious 
recourse in the settling of disputes between forestry operators and other 
stakeholders and the legal exemptions granted to forestry operations at all stages, 
and in particular from the Land Use Planning Approval Act (1993), which all other 
land uses and users in Tasmania must come under.  Redressing this apparent 
inequity was one of the objectives of the EDO conference (see below). 
A meeting with a senior manager of Forestry Tasmania provided some interesting 
insights into the policy challenges underpinning forestry management in Tasmania. 
A senior manager within DPIWE was able to elucidate the role his organisation has 
with respect to the broader needs and aspirations of the broader community, and the 
sometimes-tenuous relationship with Forestry Tasmania. 
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A senior manager of the Forest Industry Association of Tasmania met with Drs Gill 
and Wolfenden, providing some instructive insight into industry-level perceptions, 
issues, concerns and priorities.   
On the 23rd of August over 200 people attended the EDO Conference in Hobart, and 
speakers included Justice Pierre Slicer, a judge of the Supreme Court of Tasmania, 
who gave the opening address; Roland Browne, lawyer and President of the EDO 
(Tasmania), who spoke on forestry exemptions and public participation; Dr John 
Young, Historian and Research Associate at the University of Tasmania and founder 
and inaugural co-director of the School of Wooden Boat-building, who gave historical 
context  to forestry decision-making and its impact upon Tasmanian communities; 
Alderman Janie Dickenson, Mayor of Launceston spoke about the impact upon Local 
Government of forestry decision-making.  Several speakers presented their 
perspectives on why community groups want to be heard in forestry decision-making 
proceedings, including Michael Foley of the Far South Wilderness Company 
(tourism), Dr Simon Pigot of the Southern Tasmanian Beekeepers Association 
(beekeepers), and Malcolm Ryan, a farmer from Moorleah, N.W. Tasmania.  Closing 
the presentations was Bob Graham Consultant Planner & former Tasmanian minister 
for planning who discussed how the involvement of community groups and 
individuals enhance the planning process at all levels of decision-making.  Informal 
interviews were conducted with a number of individuals during breaks in 
proceedings. 
 
  
Appendix C 
Map of the TCFA for SE Tasmania 
The TCFA was signed in May 2005 by Prime Minister John Howard and Premier Paul 
Lennon.  It is an amendment to the Tasmanian RFA; the complete agreement can be 
found at http://www.rfa.gov.au.  The map of southeast Tasmania in Figure 52 
essentially delineates the study area of this project, and is included here to give 
context to the case study.  The significant new reserves on this map are the Big Tree, 
Tall Trees and North Styx Forest Reserves, labelled 27, 28 and 29 respectively. 
 
Figure 52: Land Allocation in SE Tasmania following TCFA 2005 
  
Appendix D 
Satellite image of Southern Tasmania 
The extent of logging operations in Tasmania’s southern forests can be seen in 
satellite imagery.  Forests are dark green, recent clear fell is pink to white, regrowth 
or plantation is lighter green (both typically clear, geometric shapes), rocky ground 
and non- forest vegetation is red-brown, cleared farmland is very pale green and 
pink.  
 
Figure 53: Composite satellite image of the forests of southern Tasmania 
(Compiled from http://maps.google.com/, 2005) 
Huonville 
Maydena 
Clear fell 
Regenerating 
clear fell/ 
plantation 
Recherche 
Bay 
  
Appendix E 
Contextual Maps of Tasmania 
The maps shown here are intended to provide some context to the case study in 
Chapter 4.  These maps include: 
• Figure 54: local government areas in Tasmania.  The major case study 
is focused primarily on the issue of forestry in the Derwent Valley and 
Huon Valley local government areas.  Sourced from 
http://www.lgat.tas.gov.au/. 
• Figure 55: plantation establishment in Tasmania up to 2003.  
Substantial plantations can be seen in northern Tasmania, and in the 
study area, along the eastern edge of the WHA.  More information on 
IBRA regions can be found at http://www.deh.gov.au/parks/nrs/ibra/.  
Sourced from http://www.rpdc.tas.gov.au/soer/index/image.php.  
• Figure 56: land cover and vegetation across Tasmania.  Significant 
features include the large areas of reserved land (see Figure 57) in 
west and south west that consist of bare (rocky) ground, mountain 
lakes or non-forest vegetation, while significant areas of wet forest in 
the south remain outside of reserves and available for logging.  
Compared with Figure 53, areas of bare ground representing 
clearfelled forest coupes are visible at the resolution of this map (each 
square is approximately 1 square kilometre).  Sourced from 
http://www.rpdc.tas.gov.au/soer/index/image.php 
• Figure 57: land allocation from the 1997 RFA.  Sourced from 
http://www.rfa.gov.au  Important to note is that wet forests on the 
eastern edge of the south west WHA are largely not included in the 
reserve, and that the boundary of the WHA follows the 800 m contour 
line so as to exclude most of the lower altitude, higher productivity 
forests in the sheltered valleys. 
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Figure 54: Tasmanian Local Government Areas 
 
Figure 55: Areas of plantation in Tasmania, 2003 
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Figure 56: Classes of land cover in Tasmania 
 
 
Figure 57: Land allocation in the 1997 RFA 
  
Appendix F 
Advertised views on bees in southern 
Tasmania 
In November 2003 Forestry Tasmania placed an advertisement in the Mercury 
(Hobart) providing ‘Facts on Bees’ (Figure 58).  On 14 December 2003 the Southern 
Tasmanian Beekeepers placed an advertisement in reply, ‘The TRUE Facts on Bees’ 
(Figure 59) refuting the figures, statements and assumptions published by Forestry 
Tasmania. 
 
Figure 58: 'Facts on Bees’, placed by Forestry Tasmania on 30 Nov 2003 
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Figure 59: 'The TRUE Facts on Bees', placed by SBA 14 Dec 2003
  
Appendix G 
Example SD model 
The constraints of this study did not allow for the full development and testing of a SD 
model from the SFM and deliveries table.  However, in the hope that some sense of 
the usefulness of SD modelling may be given to the reader, the applicability of SD 
modelling for the Tasmanian case study is examined, and an example SD model 
shown for part of the environmental section of the SFM. 
The use of SD modelling typically takes place in a largely ad hoc fashion; that is to 
say, the part of the system modelled first is typically that part of the system most 
familiar to the modeller.  This is the approach suggested by Ford (1999), who says 
the first step is to get acquainted with the system, and become familiar with 
institutional arrangements.  This is both a strength and weakness of the SD 
approach.  On the one hand a model can be developed in an ‘organic’ way, while on 
the other hand such an approach may lack the rigor of a ’systematic’ approach.  It is 
argued in this thesis that this systematic approach can be achieved through the 
synergy of the SFM with SD modelling, an approach also argued for by Radzicki 
(1988) and Gill (1996b). 
As suggested by Sterman (2000), the applicability of system dynamics modelling to 
the ‘problem’ of forestry in Tasmania must be explicitly asked, and in particular the 
question needs to be asked: is the system we observe in Tasmania best suited to 
system dynamics analysis?  Analysis indicates that it does have the attributes of a 
system with dynamic complexity (Sterman 2000); it is: 
• Dynamic 
There are changes occurring on a day-by-day basis in both the human and 
nonhuman spheres of forestry in Tasmania 
• Tightly coupled 
Changes in one part of the system have a definite effect upon other parts, in 
particular with regards to beekeepers and the logging of leatherwood-rich forests, 
where ‘beekeepers can no longer afford the …loss of the Leatherwood nectar 
resource…’ (SBA 2004).   
• Governed by feedback 
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Again, the beekeeping situation in southern Tasmania is growing increasingly 
difficult.  As more leatherwood rich areas are logged, the importance of remaining 
accessible areas steadily grows.  In the Huon district ‘[leatherwood] has been 
ravaged...the Arve, Denison, Russell, Esperance, Huon and Picton valleys—all but 
destroyed’ (Hoskinson 2003). 
• Non-linear 
The impacts of removing a small percentage of remaining trees can have a much 
larger effect, particularly when coupled with variable environmental conditions that 
can push nectar flows below critical levels in poor years. 
• History dependent 
The Tasmanian forestry issue is very much history dependant, particularly since the 
forests that are at issue can be over 300 hundred years old, and all activities 
undertaken in forests now is dependant upon that previous history.  With leatherwood 
areas potentially taking 70 years to regenerate to flowering size, any policy 
implemented today may have a 70-year lag-time.  Previous forestry practices in some 
areas have meant that leatherwood has regenerated (SBA 2004) but modern 
practices eliminate leatherwood from coupes. 
• Self-organising 
The large number of organisations that have formed in Tasmania both against 
current forestry practices and in support of them, as explicated in Section 4.3. 
• Adaptive 
Even over the course of this project the names, functions and organisational 
structures of a number of institutions have changed to adapt to the current 
circumstances.  Beekeepers in particular have adapted their practices to seek out 
sources of leatherwood trees, even though they are now becoming stretched to the 
end of their capacity:  
Commercial beekeepers have been pushed to the margins of the Huon 
district, where they can access Leatherwood safe from clearfelling and 
burning in neighbouring reserves or RIGHT out of the Huon area 
altogether…And now, clearfelling and burning is pushing them out of the 
remaining rich areas of Leatherwood left around Lake Gordon… 
(Hoskinson 2003). 
• Counter intuitive 
There are a number of actual or predicted trends in the forests debate that appear to 
be counter intuitive.  Trends may be going in opposite directions, such as the case of 
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jobs in Australian forestry that between 1965 and 1985 ‘fell by around 40%, yet 
logging increased by a massive 40%’ (Luke Sayer 2003d).  Alternatively, cause and 
effect may seem disconnected, such as the expected fall in output of fruit orchards in 
southern Tasmania if current rates of old-growth of logging continue (Hoskinson 
2003;  cf. Gibbs and Muirhead 1998). 
• Policy resistant 
A number of government policies and initiatives have been introduced to ‘solve’ the 
forestry issue in Tasmania, such as the RFA (see Section 3.4.1 and Figure 57 in 
Appendix E) and most recently the TCFA (see Figure 52), but the problems persist. 
• Characterised by trade-offs 
The obvious trade-off that is presented in the Tasmanian case is jobs versus 
conservation: 
The government says pulling out of old-growth logging immediately would 
cost jobs.  But the Tasmanian Green Party says only 325 jobs would be 
lost and that growth in tourism and plantation forestry could result in a net 
increase (Day 2004;  cf. Maiden 2004; Graham Green 2002). 
The examples given here are only a subset of the number of examples that could be 
used, but are sufficient to argue that wicked problem that presents in Tasmania is a 
system for which system dynamics modelling may be appropriate. 
System dynamics modelling is a multi-step process; Ford (1999) and Gill (1993) have 
identified these steps, as articulated below. 
• Get acquainted with the system - become familiar with institutional 
arrangements. 
This is the great strength of the SFM approach utilised in this thesis; institutional 
arrangements can be explicitly explored, making the next steps of the modelling 
process easier. 
• Be specific about the dynamic problem - does the system have a 
dynamic problem, create graphs of important variables changing over 
time; these graphs summarise why people are dissatisfied with system 
performance; determine appropriate time horizon. 
Again, the SFM can provide insight into this part of the process, particularly when 
developed into a digraph, making relationships visually explicit.  This step of the 
modelling process is also consistent with the policymaking framework adopted in the 
project, which seeks to solve problems as its first priority.  Identifying the problem can 
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mean that several potential policy levers can be developed, being specific about what 
improved system behaviour might look like. 
• Construct the stock and flow diagram, and draw the causal loop 
diagram—start with stocks and flows, round out with converters, verify 
the units are applicable, reference mode of variables need to be 
shown, included variables to represent policy leaders. 
This step involves the development of the model structure.  This is one of the critical 
steps, since the model behaviour is derived from the structure, and there are usually 
several ways in which the same group of variables can be connected to display 
model behaviour, as was illustrated in Figure 14 and Figure 16 and discussed in 
Section 2.7.  Although the examples shown in those figures are purely hypothetical, 
for greater clarity of the process, the actual equations used to generate those graphs 
are shown below. 
The graph shown in Figure 15 was generated using the following equations, which 
were created by ithink from the graphical model shown in Figure 14. 
A_Stock_of_Stuff1(t) = A_Stock_of_Stuff1(t - dt) + (input_of_Stuff1 - delivery_Stuff1) * dt 
INIT A_Stock_of_Stuff1 = 1 
INFLOWS: 
input_of_Stuff1 = B_stuff2*.3 
OUTFLOWS: 
delivery_Stuff1 = A_Stock_of_Stuff1*0.1 
C_stock_of_Stuff1(t) = C_stock_of_Stuff1(t - dt) + (delivery_Stuff1 - delivery_Stuff3) * dt 
INIT C_stock_of_Stuff1 = 1 
INFLOWS: 
delivery_Stuff1 = A_Stock_of_Stuff1*0.1 
OUTFLOWS: 
delivery_Stuff3 = C_stock_of_Stuff1*.1 
D_stock_of_Stuff3(t) = D_stock_of_Stuff3(t - dt) + (delivery_Stuff3) * dt 
INIT D_stock_of_Stuff3 = 3 
INFLOWS: 
delivery_Stuff3 = C_stock_of_Stuff1*.1 
F_stock_StuffY(t) = F_stock_StuffY(t - dt) + (input_StuffY) * dt 
INIT F_stock_StuffY = 5 
INFLOWS: 
input_StuffY = E_Stuff6*.01 
B_stuff2 = D_Stuff4 
D_Stuff4 = 6 
E_Stuff6 = MIN(F_stock_StuffY,D_stock_of_Stuff3) 
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The graph shown in Figure 17 was generated using the following equations, which 
were created by ithink from the graphical model shown in Figure 16.  As was pointed 
out in Section 2.7, relatively minor changes in these equations from the ones above 
give quite different resultant graphs. 
A_Stock_of_Stuff1(t) = A_Stock_of_Stuff1(t - dt) + (input_of_Stuff1 - delivery_Stuff1) * dt 
INIT A_Stock_of_Stuff1 = 1 
INFLOWS: 
input_of_Stuff1 = 2 
OUTFLOWS: 
delivery_Stuff1 = A_Stock_of_Stuff1*0.1*D_Stuff4 
C_stock_of_Stuff1(t) = C_stock_of_Stuff1(t - dt) + (delivery_Stuff1 - delivery_Stuff3) * dt 
INIT C_stock_of_Stuff1 = 1 
INFLOWS: 
delivery_Stuff1 = A_Stock_of_Stuff1*0.1*D_Stuff4 
OUTFLOWS: 
delivery_Stuff3 = C_stock_of_Stuff1*.1*B_stuff2 
D_stock_of_Stuff3(t) = D_stock_of_Stuff3(t - dt) + (delivery_Stuff3) * dt 
INIT D_stock_of_Stuff3 = 3 
INFLOWS: 
delivery_Stuff3 = C_stock_of_Stuff1*.1*B_stuff2 
F_stock_StuffY(t) = F_stock_StuffY(t - dt) + (input_StuffY) * dt 
INIT F_stock_StuffY = 5 
INFLOWS: 
input_StuffY = E_Stuff6*.01 
B_stuff2 = E_Stuff6 
D_Stuff4 = 6 
E_Stuff6 = MIN(F_stock_StuffY,D_stock_of_Stuff3) 
 
The modelling used in this case study is intended to serve a rhetorical purpose only, 
demonstrating the possible applicability of the technique within the institutionalist 
policymaking framework discussed in Section 2.7; because of this restricted scope, 
the remaining steps in the modelling process will not be demonstrated here, but will 
be discussed only for completeness in articulating the method. 
• Once relationships within the model are established, parameters need 
to be assigned to the various components.  Some parameters are 
easily quantified; others require significant amounts of time and effort 
to quantify.  At this point, it helps to think about the use of the model.  If 
used for making policy decisions, a specific variable might not affect 
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the policy decisions generated by the model, even though that variable 
may change significantly each time the model is run. 
As many as 5000 relationships may occur in a matrix of 75 components (allowing for 
disqualified relationships), but obviously some of these will be far more significant.  In 
addition, some of the most easily quantifiable variables may be least useful in 
understanding system behaviour. 
• Run the model to get the reference mode—running the model allows 
the outputs of the variables within the model to be compared to the 
behaviour that is being modelled. 
This was discussed briefly in Section 2.7; baseline outputs can be generated from 
the model and compared with known or expected behaviour. 
• Conduct sensitivity analysis—this testing of the model involves running 
the model a number of times with changes to parameters, explicitly 
looking for the same general pattern to emerge each time the model is 
run.  Such a model is called ‘robust’ when it ‘generates the same 
general pattern despite great uncertainty in parameter values’ (Ford 
1999:177).  Sensitivity testing can be carried out in an ad hoc way, 
perhaps picking variables that are known with the least degree of 
certainty.  A more thorough approach can be to test sensitivity by 
running repeated simulations with high, baseline and low values for 
every parameter (see Bush et al, 1985, p 22 cited in Ford 1999:374).  
However, such an approach leads to an exponential increase in the 
number of simulations required; more than 50,000 for 10 variables, and 
over 3 billion for 20 variables. 
This can be an exhausting and time-consuming process, but is a necessary step if 
the model is to be used to generate truly meaningful outputs. 
• Test the impact of policies. 
It is this last step that is most important in the context of this study, and in particular 
the use of the institutionalist policymaking framework.  Phase VII of that framework 
involves testing the impact of alternative policies.  Hayden (1993b) suggested that 
this could be done purely through the SFM, but SD modelling provides a substantially 
more robust approach, particularly if the model is being presented to stakeholders in 
a way that allows them to adjust policy and observe the results.  One of the ways that 
SD models are typically presented is using a ‘control panel’ or ‘flight simulator’.  This 
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approach involves setting up the model so that main policy levers are presented to 
the stakeholders, who can then vary these policy settings and observe the results of 
these different policy scenarios.  An example of this is shown in Figure 60.  In this 
simplified example, there are three main logging policy choices, ‘clearfell’, ‘selective’ 
and ‘no logging’.  Within these scenarios, stakeholders can then choose various 
policies, such as how much from each coupe should be salvaged, how often should 
harvesting occur, how many trees should be removed during selective harvesting, 
and how much should be taken for woodchipping.  Unplanned fire is another policy 
button in this example, and can be included once the modeller or stakeholders feel 
comfortable that they understand the behaviour of the model in the absence of fire (if 
only real life were so simple!).  This example also includes three types of tree, 
eucalypt, leatherwood and celery top pine (CTP).  These species were used in this 
simple example because they are of interest to three different stakeholder groups: 
mainstream loggers (seeking pulp-logs and sawlogs), beekeepers (seeking mature 
in-situ trees as a nectar source) and wooden boat builders (seeking low volumes of 
large diameter CTP). 
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Figure 60: Example SD model ‘Control Panel’ of policy levers  
This control panel also has two windows showing mean lifespan of two types of tree, 
leatherwood and eucalypt, giving an immediate display of the mean age of trees 
given the particular range of policy settings.  The structure of the SD model used in 
this example is shown in Figure 64.  This example is only a small proportion of the 
overall system that can be modelled using this approach (see for example Roderic A. 
Gill 1993) 
One of the key reasons for using SD modelling in conjunction with the SFM is that 
SD modelling captures intrinsically and explicitly the change in variables over time, 
whilst the SFM more typically captures system detail at one point in time.  This 
consideration is particularly important for tracking system variables that may be used 
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as criteria for system performance (see Section 2.7, Phase VI).  Hayden (1993a) 
argues that this tracking of multiple variables over time within a normalised 
‘sufficiency’ space is important for finding the best institutional and policy 
arrangements.  This is illustrated in Figure 61, showing two normalised indicators that 
have been plotted over time.  If the vertical axes of these plots are aligned, they 
created a ‘sufficiency space’, shown in Figure 62, within which the indicators must 
remain if the stability of the system is to be maintained, consistent with the 
arguments of  Hayden (1993a) that : 
Dichotomies need to be resolved into system sufficiency norms, and 
sustainability and biodiversity need to be instrumentally judged in the 
context of the entire socio-ecological process. 
 
D  
 
 
C  
 
 
B  
 
 
A  
 
 
H  
 
G  
 
 
F  
 
 
E  
 
 
t ime  
time  
K  
 
 
L  
 
 
 
Figure 61: Two indicators plotted separately over time (2-dimensional plot). 
(cf. Figure 15 and Figure 17) 
If the sufficiency space is combined with the plots of indicators over time, a three-
dimensional plot such as that shown in Figure 63 is generated.  The combined 
indicators need to remain with the sufficiency space, which also may be conceived of 
as a sustainability space.  If this metaphor is extended to multiple indicators, one can 
conceive of an n-dimensional sufficiency space, tracked over time.  Since these 
indicators are normalised, both upward and downward trends in an indicator of 
sustainability will see the trace leave the sufficiency space, and indicate the need for 
action, to activate policy triggers or implement new policy. 
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Figure 62: Two normalised indicators 
(Modified from Hayden 1993a) 
Here the approach suggested by Hayden (1983) converges explicitly with that usually 
undertaken in SD.  Indicator variables are tracked, looking particularly at those which 
need to be sustained within certain upper and lower boundaries, acting as policy 
triggers if they stray too far. 
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Figure 63: Two normalised indicators plotted over time  
(3-dimensional plot constructed from synthesis of Figure 61 and Figure 62), 
(Modified from Hayden 1993a) 
This approach applies to the forests of Southern Tasmania, where policy needs to be 
implemented that sustains not only the economic returns from forestry, but also 
economic returns from other forest dependant industries.  These include tourism, 
wooden boatbuilding, specialty wood crafting and particularly beekeeping, as well as 
the non-economic returns, needed to build a sustainable community, democracy, 
environment and society, as articulated by Tasmania Together (see Section 4.3.1). 
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Figure 64: Example SD model of environmental sector of Tasmanian SFM 
  
Appendix H 
Newspaper articles 
This appendix is a brief bibliography of newspaper articles and ‘letters to the editor’ 
that discuss logging in Tasmania.  It is by no means a comprehensive list of material 
that has been reviewed, but is indicative of the number of views presented in the 
public domain.  These articles provide important data for the case study in Chapter 4 
and Chapter 5. 
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